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No. 5 Motor Driven Horizontal Milling Machine. p 


24% inches between housings. 
24 inches from center of mandrel to table. 
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A constant speed Motor and the driving cone are mounted on the back and side of the « 
This drive may be applied to all our Horizontal Milling Machines. 
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FIG. I. THE 


Casting Bases for Upright Boilers. 
BY R. H. PALMER. 

The half-tones are from photographs 
taken in the foundry of Wm. Allen & 
Sons, boiler makers, Worcester, Mass. In 
Fig. 1 can be seen a part of the pattern of 
a boiler base, or ash pit, for an upright 
boiler, with one of the molders standing 
behind it. The other part B of the pat 
tern is seen leaning against the ‘‘cheek,” 
the whole being molded in what would be 
called a three-part flask, but in this case 
what would be the nowel, or 
bedded in the bottom of the pit 


drag, 1s 
The core 
rr center is seen in the foreground i 
Fig. 1; at the back is seen the cope and 
it the right the cheek. 

In making the flask a pattern of a se 
tion of the cope was used and moved 
around the circle as fast as rammed uy 
and the cope was then cast in open sand 
trunnions and lugs being formed by using 
‘ores. The cheek of the flask was a ring 
‘ast in open sand with six uprights 
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the depth of the cheek—some 24 inches 
to which are bolted around the outside 
plates of boiler iron 
In molding the base a spindle is locatec 
in the cente1 which is attached an arn 
or sweep, and a level bed is first swept 


The cheek is next centered around the 


spindle and rapped down to a solid bear 
ing. Ring B, Fig. 1, . part of the patter 
is now laid on this bed, and sand 


rammed between it and the ring of th 


cheek, which ring is beveled so as to bring 


il edge 1 the ring B 

The part C, Fig. 1, of the patter: 
now placed on the ring and the outside 
rammed up. Cores are placed on the ir 
side of the pattern, leaning against it, t 


form the inside flange seen at dD, Fig 2 

and at the right hight gate cores F, Fig. 2 
; , 

are placed. After the cheek is rammec 

up the cope is guided into position. The 

whole being rammed up, the cope is swung 


at the back, pattern C is drawn and then 
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FIG. 2 rHE CHEEK 
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FIG. 3. 


FITZING UP 


THE 


BOILER BASES 


process of molding wa 





READY TO LOWER 


the cheek 1s lifted off, tour 


v2 peing 
itched to uprights, as seen in Fig. 2, an 
part B of the pattern is drawn. After fin 


ishing the cheek lug cores E are place: 


and filled over in the d1 When fini 


ng the cheek the lug tor inges are 
drawn inward. Openings to form then 
are see! it A These } ve to he ecure 
rodded and vented around Phe hee 
being replaced, cores D, big ire place 
to form openings for ash door The 
mold is secured with two binders abov 
and two below, th t ered wit 
boards on which the mold is built, an 
the two sets of binders are bolted t 
gether 

The next morning after pouring tl 
sting was removed, the cheek ¥ 
cledned out, an ifter being allowed 1 
or about 1% inche f d wa 
from under the face of the ring and th 


enced agai! 


nside the cheek. In this way ten casting 





ere made, the same scating of the cheek 
nswering for all and no loss occurring. 
In starting the second the sweep used can 
seen at A, Fig. 2. Fig. 3 shows a num 
ber of the castings in different stages of 
completion while in the hands of the ma 
chinists The average weight of the cast 
| 


zs was about 3,800 pounds 





Some Jobbing Shop Methods — Cutting a Coarse 
Pitch Screw — Making Thin Threaded Brass 
Rings — A Stepping Jig for Drilling a 
Lot of Small Holes — Spring Wind- 
ing — Making Spring Collets. 

\Y JOSEPH V. WOODWORTH 


lig. 1 is a sketch of a coarse pitch screw 
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reduced at one end to screw into the 
tapped hole for the gear screw in the end 
of the lead screw of the lathe, and an 
8-inch pulley keyed on this extension piece. 
A spare countershaft was now located and 
fastened to the floor. The driving belt 
was removed from the lathe and we then 
belted from the main shaft to the counter 
shaft on the floor and from the counter 
shaft to the pulley on the lead screw. We 
thus reversed matters, and instead of the 
lathe spindle driving the lead screw, we 
had the lead screw drive the spindle. Thus 
while the lead screw fed the thread tool 
at the proper speed the work turned very 


slowly and the screw shown, and several 
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edge of the ring, also helped to hold it 
The rings were threaded in this manner 
by the usual threading tool and fitted to 
plug, and were removed from the chuck 
by screwing the plug in for a few threads 
and pulling the ring out. Some of the 
rings would not fit tight, but by taking a 
piece of wet waste and wetting the locat 
ing portion of the chuck, 1t would shrink 
sufficiently to hold. Anyone who has ever 
tried to do work of this kind with the 
usual means at hand in the lathe will ap 
preciate this simple and effective method 
The sketch, Fig. 4, shows how an un 
usual job was accomplished in a simple 
manner with the best means available, 
which were, to say the least, not meant tor 


The work was a base casting of 
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which, because of the unusual coarse pitch, others as well, were finished without any 
was cut and finished under difficulties. further trouble the job. 
~ J 
FIG. I. SCREW TO BE CUT 


The screw was 30 inches long, 2 inches 
mn diameter and with one thread to 3 
inches \fter rigging up the gears on the 
trongest lathe in the place it was found 


that the slowest speed we could get was 


In Figs. 2 and 3 respectively are shown 
the means used for accomplishing a nasty 
little job in a very simple manner. We 


were making a lot of thirty-two acetylene 


gas lamps, and during the process of 








0 fast, and after ripping all the teeth out manufacture it was necessary to make and 
1 1 iT Ml ] I 1 1 } 1 1 1 1 1 1 1 
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FIG, 2. CUTTING OFF RINGS 


f two gears, it was decided to adopt 

1 . ] 1] ’ , < 
neans which would allow of the work 
being rotated slowly enough for the thread 
to be cut. A new pair of gears was got 
out to replace the broken ones \ piece 


if machine steel was then turned up and 


py {ELLIE 
ss 


XY 


Wood Chuck 


























=|) 1) 


H cnt > J 
/ 











Amer n Machinist 


FIG. 3. CHUCK FOR THREADING BRASS RINGS. 


sweat a threaded brass ring into one of the 
sheils. These brass rings were made from 
2-inch brass tubing and were required to 


be finished to 34 inch wide and threaded 


22 pitch. The tubing had a wall of \ 
1-16 inch, and it was impossible to ct ff 
nd thread the rings in the usual ma 

n the lath he following simple m 
were used \ piece of sott wood w 
turned up on centers to fit a length of tul 


ing, as shown in Fig. 2—finishing one end 
somewhat smaller than the other 
the tubing could be forced on Then by 
driving this wooden arbor between the 
lathe centers, the rings were cut off with 
ease, as shown, without in the least affect- 
leir trueness. After being cut apart 
the rings would come off the arbor easily 
Che burrs were then removed with a hand 
tool, and the rings were threaded by hold- 
ing and locating them in a wood chuck of 
the shape shown in Fig. 3. This chuck 
was of soft wood and was turned at G 
so as to allow of its being held in the regu 
lar lathe chuck; then bored out on the 
face, so that a brass ring would fit tightly 
within it and true itself against the shoul- 
der at HH. Four round-head screws at 


J JJ, when tightened down against the 


a two-rcylinder pump model, and it was 
necessary to bore two 134-inch holes in it 


in the positions shown. The lathe we had 


was too small to allow of swinging Y 
the face-plate, and the only drill press in 
the shop (which was a private experimen 
tal shop) was an 8-in ensit drill. So 
by means of the adjustable ig too 
shown we did tl b on | drill 
First we drilled and reamed two small 


holes the 1equired distance apart for the 
centers, as shown at A, as locating and 


truing points of the tit M of the tool R, 


ts sh wn Che tor wa ta 1 | > the 
chuck nd the w located and lamp d 
to the table, and the holes finished 

1 1 1 , 
shown in the sket The tool used 


as W 
The etch, Fig. 5 int to show 
one et l ra ha | rubber t which w 1 
iccurately f hed 1 tl ( t 73 
‘ wide. 5 feet long and to inch 





Cutting Tool 
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FIG. 4 METHOD OF MAKING LARGE HOLES 


ON A SMALL DRILLER 
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tw ) I 1g f 
howt 
¢ i itt S 
P : 
2 9 ne f1 nd 
t ‘ it t ‘ | 
th 1e ot] hol V 
two hol e f yr the row 
f holes in the plate when drilling, by drill 
r the first row inch from e end of 
ie plate and then locating the jig for the 
, lext row by inserting the two locating 
ns K K into and through the holes / / 
ind into those coinciding in the plate. The 
oles 1 the jig were spaced and located 
n the universal milling machine 


a small stiff center drill for centering a 
ioles, and afterwards drilling and 
ing them on the 


1 
1, 


in which the 


sensitive drill 


ler jig is used and the wor 


by using 


: | 
I] 


ream- 
The man- 


k 
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SPRING-WINDING 











AND 





enough stock to lap and grind to a finish 
face them on an arbor and saw the spring 
slots as shown—that is, at the end of 
each slot, as shown at T and V, instead 
of cutting completely through at this point 
leave a very thin wall about 4% inch long 
at the end of all the cuts. Then harden 
and temper the chucks, as desired, and 
after lapping the inside to size, place on an 
arbor and grind the tapers as required; 
then take a small, narrow broach and by 
entering it into the slots and hitting it a 
sharp blow with a hammer the thin wall 
will break through. This kink I have used 
to the best advantage in shops which had 
no grinding facilities. When proceeding 
as aforesaid, it was possible to finish the 
outside and tapers to size before harden 
ing without the possibility of the chucks 
running out to any noticeable extent. Of 
course for work of the utmost accuracy 
this method would not do. But then again 
work of the utmost accuracy is not ac 
complished in shops where the tool facili 
ties are not up to date. 

In Fig. 9 is shown a sketch of a littl 
kink which, while no doubt old to many 
may be new to some. It is a flaking stick 
and may be used for producing that cir 
cular flaking often seen on the inside ot 
watch cases and often desired for a finish 
on different polished small parts. It con 
sists of a stump of a lead pencil with on 
square end and a piece of emery cloth. As 
shown, fastening the cloth around the stick 
and fastening both in the chuck of the 
small drill press, then running it fast and 
coming down on the work for a second 
and then shifting it and coming down 
again. The finished effect is fine when a 
little taken to move the work 
evenly. 

Some time ago there appeared an ac 
count in one of the trade papers of a lath« 
hand, who, when about to turn a tape 
shaft, proceeded to shift one end of the 
lathe The hero of the 
following I think beats him. About a 
month ago we hired a man of about thirty 
two as a lathe hand. He was put on a 
lathe and the first job given him was 
lot of small pulleys to turn and crown 
He was told to take one of a finished pil 
that another lathe hand had finished, as a 
As he seemed to 


care is 


with a crowbar. 


sample, and go ahead. 
be very busy, and as at regular intervals 
a finished pulley would appear on the floor 
at the side of his lathe, it was late in the 
afternoon before the foreman got around 
was getting along. Thx 
foreman, noticing the pile of finished pul 
leys on the floor, congratulated himselt 
on the fact that he had got a hustler, and 
as it put him in good humor he asked the 
man how he was getting along. The lathe 
hand grinned and taking up a pulley he 
had just finished, placed his scale along 
the face and said: “Fine. 
all flat on the top, but the other fellow’s 
are all round! He, he!’ 
remark that the next morning there was 


to see how he 


See, mine are 


it is needless to 


another man at that lathe 
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Spiral Gears Set at Ninety Degrees. 

How easy it is to be proud and fall 
down! It might seem that an old, old 
man, shaky on his pins, with no teeth 
and no memory, gray as a rat and deaf in 
one ear, had very little ground left for 
personal pride to stand on; but I do pride 
myself on writing unmistakable English, 
and giving shop orders which produce the 
work I expect, and yet my spiral gear 
article, carefully written, and printed as 
[ wrote it in the “American Machinist,” 


No. 49, page 1337, was misleading to 
the very first man who read it, and 
misleading to such an extent that the 


“American Machinist” editor who handled 
the article thought it needful to tag it with 
a footnote, warning the ‘American Ma- 
chinist” readers that the graphic solution 
of spiral gear problems which I exhibited 
with so much pride gave 41 per cent. of 
error for a 45-degree angle tooth. 
This makes me sad 
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drawings, and the here reproduced first 
spiral gear diagram, date April 12, 1900, 
contains in the figure and text all I knew 
about it at that time. I did not know at 
that time that the diagram would give all 
solutions for all angles of teeth, but I soon 
found that it this, and have 
used nothing else 
spiral gear teeth. 

The editor says that the real “liberty” | 
take is in assuming that a gear cut 13 
degree angle has the normal circumferen 
tial pitch. I thought I took a heap of 
liberties all the way through in using in 
correct teeth and incorrect 
spirals, and in making use of a very sim 
ple diagram which by one setting of the 
bevel T-blade solves all questions relating 
to cutting spiral gears with spur gear cut 


would do 


since for laying out 


numbers of 


ters. 

The editorial remarks read as if I pro- 
posed to use the normal circular pitch of 
the cutter employed for one of the gears 











a 
45- Deg. Angle Gear, Cut with 
B.& S. 16 D. P. Cutter. 
Scale of this Drawing, 16 -to- 4. 
2 Ins. Pinion Pitch Dia. 6.2832 Ins. Pitch Circumference. 
ae 22.6. Say then, Cut/23 Teeth, 45 Deg. Angle, 
in Dynamo Diving Gegdrs. Teeth will be a little thin. 
<—-Circular Pitch, this Drawffig, 4.45 Ins. > 
Hence 4.45 0.278 Ins. Actual Pitch for 
all 45 Deg, Angle Géars Cut with 
46. D. P. Cutters. 
New York, April 12th, 1900 
45 Deg. 
—Radius 3-1446-Inss— > 
itch, 


Same as Circ. Pitch for 1 -in. Diametral 
y 
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MR. RANDOL’S FIRST SPIRAL GEAR DIAGRAM. 


THE ENGRAVING IS REDUCED FROM THE 
THE SCALE OF THE DRAWING DO 


The spiral gear tooth diagram, Fig. 1, 
page 1338, gives absolutely correct graphic 
answers to all shop questions in spiral 
gears of any tooth angle. It is very sim 
ple, and is original with me, and I do not 
think any similar diagram for the same 
purpose has been previously shown. If I 
am not the first to use this diagram, its 
publication in the “American Machinist”’ 
will probably bring out the name of the 
first inventor of it, who deserves great 
credit, be he myself or another. 

The first use I made of this diagram, 
shown in Fig. 5, is for 45-degree angle 
teeth, and does not give 41 per,cent. of 
error, nor any other per cent. of error; 
it gives correct results. If it did not giv 
correct results I would not insult the 
‘American Machinist’s” readers with it 

As I have no memory to trust any more 


I am forced to note all particulars on my 





DRAWING, AND THE STATEMENTS BASED ON 


NOT APPLY TO THE ENGRAVING. 


in all cases. How this queer misapprehen 
sion came to befog the editorial mind, I 
cannot quite understand. I remember that 
the editor made the remark that teeth of 
the normal thickness were 41 per cent. too 
thick for 45-degree angle teeth, and that 
as I saw no connection between this re 
mark and the subject under discussion, | 
made no definite reply thereto. 

Had the editor said, what now appears 
to have been in his mind, that my diagram 
gave teeth 41 per cent. too thick for a 45 
degree angle, I should have at once made 
the matter clear to him. 

In the spiral gear article I say, 
third column, page 1338, 
T-square to 13 degrees,” and so on. 

I should have made the instruction gen 
eral instead of specific, by writing ‘Now 
set the T-square blade to the assumed 
In case of 45-degree 


foot ot 
“Now set.a bevel 


angle,” and so on 











rater 
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ingle gears a right-angle square blade and 


15-degree angle set square only are 
eeded. 

Also, I should have included Fig. 5 in 
he illustrations of the original article. 
[he article was much longer than I wished 
ind I left Fig 5 out, and so gave oppor- 
unity for an erroneous conception on the 
part of at least one reader: 

I have a crow to pick with this 
‘an Machinist” editor anyway. I said in 
he original article that the editor had seen 
1e particular pair of gears which I wrote 


ibout, in action, and would say that they 


n well, and that the 13-degree toothed 
‘ th oxen _ ee 

ear drove the 77-degree vothed gear 
; -C\T ly ’ l- } i” Te 

uite strongly | » Make good, l iduced 
is editor t 7O t Richard's Oratory 


vays and driven in his nee » tha 
e could editoriall 1} [ told the 
ruth about the running of e “hogged’ 
yb of spiral ge itting, and he said that 
e would do s istead of that his edi 


yer-cent. error, and 
ng the gears at work at 
I am not disposed to be captious, and if 
he “American Ma 
rint this and Fig. 5 with it, and so cleat 
1e of its 
n the last stages of 


vill say editorially that he saw th 


editorial assumption that I am 


eni'e dementia, and 


hogged” spiral. gears running nicely, I 
vill not ask anyone at all to “go ’way 


JoHN RANDOI 


*k and sit down.” 
[As it is our turn at the bat we will ex 
plain that we did not criticise Mr. Ran 
’s diagram at all. We said—page 
chief real 


“The 


in using the normal or 


340, middle column 





berty taken is 
itter pitch for the circumferential pitch 
1 the case of the slow gear, and this is 
the 


yssible because with the low angle 


vo pitches do not greatly differ.” There 
no possible ambiguity here 
f the cutter pitch is at page 1338, third 
umn, before the diagram was so much 
\fter giving the diameter 
of the 
utter to be used he finds the pitch circum- 


s mentioned 


f the gears and the diametral pitch 


erence of the gears to be 9.965 inches and 
dds (italics are ours): “For the slow 
ear assume a tooth angle small that it 
ed not much influence the tooth thick- 
ss. In this case 13 degrees tooth angle 
vas assumed for the slow gear, which 
lakes the tooth a very little thinner than 
The circular pitch 


yrmal. yf 16 diametral 


tch, per Brown & Sharpe’s book—which 
$ on every draftsman’s table in the United 
states, or should be—is 0.196 inch, and the 


tch circumference being 


9.965 inches 


z1VeS = 50 +33 as the correct number 
196 

f th which ;  ‘emnnecehilites hance 

I teeth, which 1s an -mpossibility hence 


s the teeth are known to be a little thin, 
ay 50 teeth, making the teeth a little 
hicl 
but is an awkward number 


make the teeth yet thinner.” 
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divided the pitcl 
blank—9.965 


normal pitch- 


That is to say, he 


circumference of the gear 


inches—by the cutter or 


0.196 inch—in order to obtain the number! 
of teeth, which is to say again that he used 
the normal pitch for the circumferential 


} 


pitch, and,as we said before, “‘this is possi 


1] 774 : +h lay le > la 
ble because with the low angle (13 de 
oT c ) the ty nitches | 1 t oreat! 
gree tne (WO pltcii¢ go not greatly 


differ.” We repeat that the error—that 
difference in the two pitches 


1S the 


would increase with the angle, until at 45 


degrees it would amount to 41 per cent 

which would irly make it impossible t 

letermine the number of teeth ina ge 

Mr. Rando! did in the case of h low g 
inste id { ig ti liagral we 

effect, endorsed ng that Is ce 
inly a ne \ nding thi i 


e 1 mterential | | f b 
geal I I ngic¢ Mr RR d 
used it f fi ¢ the circumferen 

tch of the 9 ngle qui gear only 
the normal p the low angle slow 
rear having e find 
ing the numl f teeth in that gear, where 
trictly, th mferenti pitch should 

ivi be¢ n here it r 

sed if the ing or ( 

To sum ‘ te » Mr Randol 
et out to show, by ct examp! 
that accuracy 11 p g unneces 
ary. Thus in one place he said, “pay no at 
tention to the discrepancy,” and in another 
never mind trifles,”” and toward the end 
he said regarding the gears made: ‘Every 
thing so far in this example is wrong 
nothing is accurate or as it should b 
Regarding these discrepancies, trifles and 
inaccuracies, which we called ‘liberties 
ve said The ( berties r yt 
oweve! s large as he seems t hit 
nd we stated it for the conditions th 


error in the tooth angle was only 19 min 
ites, while the calculated numbers of teeth 
were 10.64 and 49.6, for which he had 


used 11 and 50. However rough and ready 


ie method nay have been, the resul 

ippened to be nearly right 

So far from our having’n nderst 
Mr. Rat the fact is that he has mis 

le od Ithough e fail to find 
I ick OT clea! wha V¢ N te 

We add with great e ri S is W 
hould have done | that we saw t é 
gears operate, that the action was perfe 
and that the 13-deg igle g di 
he 77-degree ang gt ved | 
Mr. Randol ( l g tl ill ne 
f t errors, they run exactly as the 
“ be exp d to run.—Ed.] 

\ pat said t beet 
porated in Canada to n f e ona 
irge scale he far le f Sir Charl 
Ross. It already has a contract with the 
Australian G rnment for 50,000 sm 
irms and is expecting an order from the 
Imperial Government for 100,006 


Echoes From the Oil Country. 


READY TALK WON, 


“Here, Osborne, is a matter \ had 
better attend to. From this letter I see they 
want me to go up to the lake and give them 

yme expert advice about a pump. Th 
man that wt r i tter is well educated 

d goodness knows ( f fine 

red scientific knowledge he iy be »k 

g for Y ( t m good around 

re with tl ( is far as work 





vill | rte | in g Ip 
‘ ¢ 1 ec» t 1) that 
| n s ] work tha 
lmip¢ l Q \ mal! ] is t 
eep | e] I | i little ( 
gy I I mune I 
{ ip into a fol} 
now n 
It was Mr. S ind 
the tr | d, with a ver 
gue ide ve want 
found t larg 
e! rl poses was 
mped f ank that was 
in the at f. The pump 
was of thei e more 
iter tl t f eded dit 
\ id > { i io Ii¢ ifTiy 
full and started ag n it was nearly 
empty. | the 
basement, that the 1 n charge would 
know 
The pump w down by the lake shore; 
it could be seen from the engineer's room 
in the basement Somet 
s turned the lir 
ter and the pump had 
cha place lat it 
1e€1 e man would ( 
work it bac ind fe nd to get 
started | e an ce » the guests 
the pump had been we iped, with an 
mple air chamber, and t vas no nois« 


inning 


not the man had to depend on seeing 


+ ex!) 
In the expansion of busin it became 
necessal to add t t hotel, and this ad 


dition cut off his vi ind made it so that 


e had t eg m listance to be able to 
e the pum nd I 1 handy man 
for all f repairs during the busy 
season, he did not | e the time » he 
\ inted ( ) 1 n He had 
inother rv n, t He thought the pump 
is doing t much work in shoving water 
p to the f the building, and if it was 
Vv d I c] les 
ork to d 
Phe y de 
here l { | e a pump 
uld d vater, | ther it was hig] 


rr length he didn’t know His man cor 


tended that it didn’t make any differenc 


is, if only a check valve was put down 


ie pipe filled to the pump; 


= 
o 


then all the pump had to do was to tak: 
out of the top of the pipe, and novv a 
n was wanted to decide the matter, or 





at least to take the responsibility of a 
failure in case the pump was moved. 

“It’s no use trying to make any change 
there. It wouldn’t suck water more than 
half that high,’ I remarked, as soon as I 
had looked the ground over. 

“How 


the owner 


high will it suck water?’ asked 


‘It might suck it somewhere from 20 to 
25 feet,” | replied 
“And how high do you call this above 


the lake?” put in the engineer. 

I was hardly prepared for a close esti 
mate on that, as the lake was several hun- 
dred feet away and the water, stretching 


out beyond, gave it a strange look to me 


but I ventured 4o feet Phis was at ones 
combatted by the engineer, and the owner 
was soon on the fenc« I labored with him 
earnestly for several minutes, and he said 
he guessed I was all right if I could only 
show how high we were above the lake 
Fortunately, the engineer had a carpenter's 
ievel, and I found a piece of reasonably 
traight board and set it to aim at a tree 
by the lake front and leveled it The 
nging quik ld the owner that I was 
pointing it oo hig! d when ! 


valked to where he was viewing it from 
it did look hig \s it was his level, I let 
] ] +1 t ; ] val 
im tevel hie ( r¢ rning i eve end 
lor end tft prove \\ rire el ot 
cout e cK Id t g bac on | C I 
, 1 1 
| ] id bee! vearing DV 1 i! Nis Owl 


vork all over the place 

With two long fishing poles tied together, 
climbing up 
enabled 


d to be 


with a rag on the top end 
building by the tree 
which prove 


settled the 


us to get a measure, 
nearly 47 feet. I thought that 
but the engineer 


matter pretty effectually 


wanted to dig a hole hotel and 


set the 


up by the 


pump down into it I think my 


ggestion that any leak would make a well 
of the hole and that he would have to climb 
up and down frequently had more to do 
with his not pressing that idea than any 
sucking 


thing I said about the pump not 


up over the hump in the ground 

Chen another thing they had often dis 
cussed was brought up The pump dis- 
charged up through the bottom of the tank, 
ind the man wanted it changed so that the 
pump wouldn't have to pump against the 
whole size of the tank. He was for chang 
ing the pipe to run up alongside of the 
tank and discharge over the top, the dis 
charge pipe to go down nearly to the bot 
This last was to avoid 
falling 


nto the tank when it was used down low 


tom of the tank 


ny noise the water might make 

Of course, I told them to leave it as it 
was, and then I had to go into the reasons 
I poured out all I could think of about 
friction in pipes and the loss due to elbows, 
called attention to the greater hight that 
the water would have to be lifted and tried 
to make it plain that the pressure on the 
pipe was per square inch, and that the 
size of the tank didn’t cut any figure. 


When I had said all I could think of, the 


owner asked the engineer what he had to 
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say, but he evidently hadn't expected such 
a deluge over so small a matter, and had 
very little to say 

As the owner was going to the depot 
with me, he remarked that he was glad 
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designer and the manager, who, in this 
case (fortunately for him) happened to 
be one and the same person Che hole, 
palpably made for this purpose, would not 


do at all. At the same time it could not 





























to have these things settled, as George be fixed in any way which would have 
was a real good man, but when he got a_ been right or have looked right. The dif 
notion it was hard for him to give it up. ficulty was solved by enlarging the hole, 
‘No doubt you plainly saw as soon as 
ur attention was called to it that he a 
y 
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Fig. 3 
\DJUSTMENT FOR SLIDING FIT 


had gotten wrong ideas in both cases,” I 


replied. He began to laugh 

‘I don’t mind telling you now,” he said 
“T haven't the slightest idea, as far as any 
real knowledge goes, which is right.” 
“Well, I don’t understand why you side 
said | 
“Oh, that is simple enough 
found 


right off, like as though it 


in with me in that case,” 
I just got 
vou both talking, and I that you 
talked it was 


easy ; 


and to do that you must know what 


you are talking about George would 


make some pretty flat statements, but he 
hadn’t much to offer to support them, so 
I side in with you.” 
He was a much older man than IJ, and 
he had seen a lot of the world, so I con 
cluded it might be of some use to a ma 
chinist to be able to spread out what little 
occasions. 


W. OSBORNE 


know le dae he 


\n important and costly machine was 


to the 


when it can 
found that 
frame of the machine 


nearly finished, but 
assembling it was some’ gear 
wheels inside of the 
such a position that there was 


chipping 


came in 
not sufficient clearance, and in 
out clearance for them a hole was chipped 
through the front of the frame of the ma- 
chine in such a way as to be very con- 
Here was a problem for the 


spicuous 











FIG. 0. SQUARING A 
making it square with well-defined 
and then fitting to it a door with a neat 
This 


were made on purpose and was part of 


knob. door looked as though it 


the original design; which cou 
said of the accidental hole, anc 
door serves no purpose for which doors 
are usually provided, who will deny that 
the purpose which it does serve is a useful 
one, considering that no essential harm is 
done the machine by the opening 
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Figs. 2to 6 relate to one of sever items 
f interest met wi n repairing a well 
own surface grindet Phe details have 
little re nblance the ac ] parts 
the machine nd are not intended t 
but the point I wish to write about 1s 
this: Suppose /) to be the casting that W's 


( 


a repair JOD) Was made tront and 
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arries the emery-wheel spindle and whi 
: ides in the vertical side standards / / 
The sliding fit as made before (probably 


} 





1 paper hetween /) aad 


vy shimming up wit 


ind the back plate / 


Fig. 3} 
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ETTING SHAFTS 














FIG. [0 ALINING A SHA 


itely by the use of the above and other fastened in relation to these lines 





Bring 


gages. Starting with the line measure- the center line 7 on a bracket to tke line 


ment plan, which is close enough in gen- U on the plate, the correct distance from 
eral, take the line S, Figs. 13 and 14, which the main line S. If holes are convenient 
is one, say, of several lines placed upon on the work, utilize them in clamping, or 


i bed-plate upon which pieces are to be clamp to drill press bed, and drill 


ang 


| 


tap 
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for screws. To rectify before doweling 
the work if required to be close, use a 
parallel bar or angle-plate for high work, 

amped to the bed or not. For measuring 
from line to shaft have the bar or angle 
m the line S, and gage between the same 


1 


the bracket with the rod, 





ill¢ 

is ger the shaft the more 
IOS ¢. In this wa ne 
11i¢ S \ 

2 y eries of shat T K 
ts | yed-piate s lem 
pon a surface plate shown in Fig. 16 
[These pieces may have been plat he 

ft, resting in \ cks planed to ¢ 
ecasion, but the clamping may have dis 
ted them so they are a long way from 
ewing on to the bed-plate without 
nping the shaft. Take the lowest 
lard (and this is all that can be made 

f e case), bring the others to intil 

incide with the shaft in t 
lace | r Loc e ti end pie Ss first 
ie ved plate 

\n over! ying piece, like Fig ia 

Ss nece » corres Sa ittle 1e 

e. as shown bv the dotted line ill 
nerease at the shaft center. Rectify side 
etlection.§ first is in Fig 10 the get 
he 9 To! ii I Tt le by ch g g 

rWw 

Another method of getting shafts parallel 
nd at proper distance apart is shown 1n 
Figs. 18 and 19 Take one of the tools 


for measuring inside work; use a V-piece 


the slide rod This can be set with the 
ernier, and is much more sensitive for 
measuring between shafts, horizorital or 


therwise. Place the on one shaft, and 
bring the point XY to the same, and fasten 
the V-block. The other point is adjustabie 
This measures the exact distance or for 
parallels, the points being on the shaft 
center. Ina standard like that in Fig. 1¢ 
it is hardly possible to line up by marks 
in the short space Z, and the other pla: 
is an easy one that saves much time fr: 


quently in rehandling to put in dowel pins 


In Figs. 20 to 22 is shown a very positive 
way of transferring holes in drilling where 


the work is overhanging, preventing a di 


ect transfer from the piece. (See Fig 
21.) Make a punch like Fig. 20 to fill the 
hole in the work. (See Fig. 21.) Strike 
he punch with a hammer, to get the center 
nd afterward sink it in deep enough t 
get the rim impression This is much 
isier to locate on heavy work than a 
center point. Then hold this punch in the 
drill-press chuck (see Fig. 22) and bring 


the impression on the work under it. Lift 


up the drill spindle, slip a plate of any kind 


with a hole in it the size of the punch over 





he latter gring the punch down into the 
impression again and clamp t improvised 
ig piece on to the work. Then substitute 


he transfer drill for the punch. Drill 
with tapping-drill nut. Use the jig as it 


is clamped for tap guide, and the original 


ace without any doc 


piece will come to ] 
' 


ring. This ‘“‘will not fade in the wash.” 


gy 


~~ 


ee 
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The Traveling Mechanic. 
BY VER. I. NIER. 

I would like to say a few words in be 
ialf of the traveling mechanic, or, if you 
vould choose, the tramp machinist. Hav- 
ing been foreman of a number of shops, 
vith quite a varied experience in employ 
ng help, I will say that I have had the 
est results with the traveling class. The 


always been 


mechanic who has -mploye.! 
n the same shop, or in different shops in 
he same class of work, is unfit for 

le of it. This 


ian can offer no ideas or ’suggestions for 


itside of that he has always been ¢ 


essening the cost of production, as he is 





tt familiar with any other methods than 
ose used in the one or few shops where 
ie may have been employed. With the 
ian who has been employed in a large 


umber of shons. the chance re that he 
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TRANSFERRING HOLI 











will take right hold of your work, and that few shops. I ad he man does not tarry 
it a great many cases he can produce it at a great whil f f nan 
less cost than the man that has always’ shrewd, he will gain many a valuable poin 
followed this particular line. This man _ in the time the man doe y. I can tell 
may also offer the foreman valuable sug nother little 
gestions on doing this work to lessen the  y foremat There were manufactured 
ost tl shop a numbe I ferent classes 
In one shop where I held a responsible f iachines y these was 
osition, the management offered prizes very complicated m e the work 
for the three best suggestions for lessening on wl | 
the cost of production or improving the man I : 4 
yne machine that they manufactured. The I esides ) 
es ] \ > th { he fi ize f $15 WW iS ( ) 
warded raveling m¢ who oO! We on ) n order for two 
ime from no e knows where) f " { these m ( aking | 
evice < the l \ is parti 
per off nar le vas g to 
ihis pi 1! , 
ised the sale f the 1ac] es rhe I was ¢ ft 
i Sr : lan any wa 
l f 4 
hanic, so | f ved n 
dr \ 
he in 
l ( | greed 
‘ d he 
\ ¢ I two eeks 
‘ay 8 = i eg me taken 
ime he 
d trying fi it he was 
g ( l 1 | gress 
le nq ite i! 
} ied dispense 
O g of the 
HA 
| 7, 
—- COLD See eeTaTTiT 
me | ‘ ft 
} \ \ t 
f : f : g h 
ess ( t pa ind, as m 
n the first cas¢ ggestion pI yved a i ed 
il ne and eing used. The - uM 
De | $5 vas V nan educate n l 9 1 in 
h p, wi ed an attachment ( 
fident it was he lo L he 
\ led » avoid har pe ¢ ( ( 
feeling rl r heard of dr 
ifter t I led the d f 
[ ill s me Why thing 
\ favor f help? By the H 
1 get the istomed to your yt 
vor} ( c eave for some i 
ther shop.” There is where I think men f 
mploying help are wrong. A man of wide y sm ly 
experience in various shops comes better a1 ma l 
prepared to take hold of the work, and wo d a a « that 
oes not require as long a to become factory he last time I heard of this 
familiar with it as the man 10 has on ew foremar i it is 
nly a small amount of experience in a e of [I don’t mean 





z0 


to intimate that every traveling man you 
see is of this description, for there are a 
good many just the opposite, but I think 


the majority belong to the first-named 


' 
ciass 
Another thing I learned in my dealings 


with these men: they always asked for 


more wages than was being paid to the men 
who had always worked in the shop. At 


one time I was employed in a shop in 


Wisconsin 


Among the employees of that 


hop was a man who had been emploved 
there fortv-one vears | id to him one 
day \ whv dot u go ( 1 
othe p to work for ( Q 
uid Why | il 4 DD Cl lie ong 
dao 1 now he the do } 
other shop; I do not peneier notes 
t I notnel 1) | e thoug 
ol th gre ind what 
me l e It vord d 

\1 ( go lw 1 

here eI pee 
vorked conti for nine n veal : 
heing acquainted with hi | S 
1 sec re still 1 ‘ I d 
Y« e said I would 
tod w to act if I 

hop . 3 id KNOW i ( 
now I would not have stayed here t 


years; but now I 
The majority of men employing help 
the present time give a preference to met 
who have a wide range of experience 11 
arious shop 

Another thing that has impressed me 
traveling men tl 


the number of these 


are well educated. One man in particular 


brought this to my notice He came int 
the shop one day, his clothes well we 
and dusty Ile admitted he had _ bee: 


for his money had given out. Th 


walking, 


foreman looked him over and was not 
very greatly impressed with his lool but 
being badly in need of help he decided t 
try him \fter he had been there a fe-s 
week and had becom acquainted t wa 
discovered that this man could talk four 
different lang lage me \\ thorous \ 
educated in mathemati He work f 
nearly ear in thi p, but the ving 
nstinct got the best of him and the 


time | heard of him he was in Germany 


In one shop where [| was they mad 
o { “v] | ] ) +7 
great many evlinders and plungers ie 
being about 4 inches in diameter and 12 
inches long Chevy were fitted ir tigit 


ind after thev had beet fitted thev wet 
all marked to their respective 
it was a rarity that any were 
able One day 
one of these traveling mechanics. I thir 


Mexic 


ne said he 
He was given twelve of these plunger 


there came into this shop 
came from down in 
and cylinders to finish and instructed tl 


tight The 


work, and_ the 


they must be air man com 


menced the progress h 
far in advance of any man who 
done the j@b 


was completed before the foreman 


made was 
had ever before, and the 
work 
was aware of it. The foreman asked him 


why he had not marked them for their re 
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spective places, but he said they would all 
fit wherever they were put, and they were 
found to be an exact fit and interchange 
able: 


to do the work were ordinary loose joint 


and all the tools this man had used 


inside and outside calipers 

only 
could 

| T 


chanic always has my respect, as I c 


These are a few of the many inci 


dents | relate This stvle of me- 


nsider 


E. R. MARKHAM 
r , swe 
T 7 T ( 
F f face. of 
eee ee 
) oe an ushed 
( i 1 ‘ oO re 
’ 1 ( oti ’ t 
econ ef re p< ed I 
ara o when t e” 
soni ' en ee ’ ‘ * 
piece wbie d t i 
‘ n 
, 1 
p le t el \ ‘ 
1 N) f T 1 t a 1 
nanner a yroduee fine grain 
t " fi t ot thre est a) 
( I would not be understood cla 
g that as good an article can be pro 


luced for use in making fine tools; but for 


nN purposes cutting tools are made 
of a good grade of open hearth steel, cas 
hardened very deep, with fine, compact 
oral which give excellent satisfaction 
This is particularly the case where the cut 
ting tooth is stubbed and strong. Cams 


made of low grade steel and hardened by 


this method will resist wear as well as 
t] oh made of tool steel and hardened 
ind they are not as liable to flake off « 
break Punch press dies for ligl ( 


ng metals, where there are no projec 


ons, will do very. satisfactory work 


(sag whether they be nap. plug and 
g r rec ng, can i I dened wit 
uch less lability of going t of shane 

re easier to make and will wear as long 
though made of tool steel 
Many bievele part tor ( \ de t 

the est te ré now 1 fal t ic] ) 
ter nd exc resu re obtained 

» aT pt ( e if thev are 
nN ly ise-h lene by h ordinary 


method the ¢ ) se ft 
tl ect I rt ti ball —P 
{ 11 ’ ] ‘ ] 1 , 
ups. Spin vhere the 
Cc side able te Ce! I \ ] 1 
pot sO val ’ ’ +? recict 
wher; ] rdene¢ t S \ ( he lable 
to break and= ordinary ise-hardening 
would yield to such an ex to make 
the bearings become out of round. can be 
treated very successfully by this method 


All that is needed is a good hardening 


large 


enough to receiv 


oven, is many 


1902. 
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hardening boxes or pots as we may need 
a plentiful supply of 
lated raw bone, a good supply of granu 


pots, some granu 


lated charcoal, a small amount of hydr« 
carbonated bone and some charred leathe1 
for our nicest work. We should have 
plentiful supply of water in 
a smaller tank arranged that we 


to any desired degree, and th of oil 
Raw linseed is the best for giving rd 
surtace 
P Cc} ( \ | ne same il 
1 | iné il 1 ot 
i mi \ tl 


piece Can ed I 

l dened ( ( I thie 
rticies a Ne ( I I 
hem, the é det 
ng pot w C n 
vith at 

end cy 

I 1 See 2 

| ower t g 
compact it v | 
v ¢ ( 0 ¢ 
uieh surt ‘ ( I 
the pi ( \ g 

Whe ae g 

( itm wai a 
packing mixture equal pi red 
leather and charcoal The ild 
be fine and about the same rt] le 

keep them tron separating I there 
was much difference the fine ( ift 
to the bottom Le ither gives oe 
tougher effect than bone t ng t 
cally free from phosphor ne 
contains quite a percentag Phi n 
of phosphorus in steel make t brittle 
Yet for most purposes, where ere are 
no cutting edges, bone 1s a fac 
tory carbonizing agent to us nnec 
tion with machinery steel at uc 
cheaper than leath« 


When using either bone or leat ix 


with an equal amount—by 1 1 of 
granulated charcoal Being we mixed 
the particl ( CcOa eC M ie] 
of bone or leather from adhering to eacl 
ther and torming vher 
he ited Vher iPall Vi l 
excellent conductor of he 
through tl hardening 
quickly than would be the 

ised 

When hardening small pieces that d 
not need carbonizing more than one-thirty 
( d I deey 1S¢ 
Ni = © l raw th t 
equire deep | eed 

rst I ger 

n tl fire 

In case hardening seen 

nee ; ( P eeply, 

t Ss bes pac N € ind 
charcoal, « p é vith 
2 parts raw bone, 2 parts charcoal and 1 


part bone black or animal charcoal. Pack 


in the hardening box, as previously de- 
scribed in article on case hardening; run 











orn a er 














January 2, 1902. AMERICAN MACHINIST 


in the oven ten hours after the box is 
heated through. To determine the time | 


use test wires running down from top to P I 





bottom of box, as previously described 


M N ] 
\fter the work is cold, it can be reheated in OLLLL TTT Lp E> i [ —_ 
M D 
Fig. 2 S 


he lead pot and hardened. Drive a wedge 


1 imerican Machine 


nto the axle le of one of the cones and 


nto see how deep vou have pene 


rated; if not deep enough, repack with ~ 2 * ae 
' Cc 


, vn / 
fresh material and run again But if 4 af 
, + 17 7 : f 
rections given are closely tollowed, the & 
; . ; : We) 
esults will probably be found satisfactory Traveling Fi ogy 
- 1 upright or La 
Che gt un, as far in as the carbon has \ ty ae J 
nenetrated, should be as fine as that of = 
avi 


irdened tool steel 


hardin lt cos or cats made EET OV LIE PLT! uw 





f machine steel, pack in a mixture o 








qual parts of charred leather and granu 


ited charcoal and run six hours after 





e box is heated through When cool 





~ 
ench in a bath \ 

\ 
\ 


eat in the lead pot and qu 




















f raw linseed oil. Leather is used be | 
LUIS¢ he cups are generally q ( nin and . 
require toughness as well as extreme hard Ww / 
J 
ness i 
- ———O—O—OA——EEEE 
. aan . eb ate ttandanadl 
ome ticies eed ne ends lardened 
1 ' _ 
vhile it is desirable to have e cente! Fig. } 
it | ( t nee the piece showt1 H VORTH PLA N 
n Fig. 1 The faces of the ends m ked 
eed ft rie ” ‘ { | I r< ‘ | g ft hi ‘ ti 
4 t \ 
a \ ery ( Qo ¢ aD 1 ( I 
Lib pas ‘ 
Gr ») ed, in itself of no practical 1 e, excep the tl 
. , 
= famuliarizes ew the ction of ) eir ¢ 
T 
on tt ‘ | n p cé I CT il S ( & 
t 
t ‘ ‘ , ] | 
a 1 j eth ste t n the é wn early d ! 
[ 
l ] g 2 ec 1 every in I depth tor de 2 nt 
‘ 1 
! ot inch, leaving the intervening space myself at t 9 
_— 
1 A 
dinerivse M 1 inch long. Pa the piece h raw n ordet 
45 . ] | | +] 
Fig. 3 ne nd charcoa run five six hours ( \\ I 


CASE-HARDENING CONDITION after the box is heated through When planer, whi e patented , rQ2 





: cool turn shoulders ma | e of a | 1 ng ‘ ; 
andy (he nile inaide nut with } ro : ; 
acK the ends, 1nsida¢ and ut, W hvdr leay ng . eh same a fore charging i Po 
1 ne t ~harcoa | ing r 
irbonated bone and charcoal, having pre BSnab ti: honey ae 1 dip i 
iously filled the center with expended 174 1 4 } } } 
‘ : the outside the center with 
ne, cover th tside of the space between \ , f . 
xpended bone, run seven or eight hours ye \ 
xpended ne, \ } . I have mentioned 7 9 ; f 1 , > . 
tter hot Heat the ends separately 1n that per sd ee the oe we a d 
e lead pot, dip in a bath of lukewarm ,, 0. Se a Se ; “es 
I Yi 1 ( Stanct DC < 1] S 





team would prevent the water trom ente ae ole i i XS 
1 ' sS ed 
g the end If water cannot entet yor} , 
; er) ce! \ i] ( \ ( nei 
certainly cannot harden. If this piece’, : 
- ned pre r ( er ind 
ae asttts 42 wal sell same Olea ee singe 
dipped with the heated end up the wate FR EP ai ngtor” 
dily enters the ends Wil be T nd t ' . ¢ 
er W ¢ ¢ 1¢ ( 
extrem hard and the grain will be : ‘ , , 
VOT? do« 1 €e ca ) i 1 
ry compact 'o anvthine until *t is red hot 





h it 1s necessa oO rden the centet . , ‘ . 
When it is n ary to ha ntet I have also mentioned open-hearth steel ¢ J | F 
fr a piece and to leave the ends soft, it This if used will give uniform result ( 


1 > readilv acco ished I ided the > 9: 
n be readily accomplishe provided the ilies ‘_ es ; agi asin L ) 


bicycle chain studs, Fig. 2 
h lengths as can be put Pp | 


ake wire In suc 











to the longest hardening box we have, | 
ick with raw bone and charcoal, run BY H. 0. COOMI 

hree hours after box is heated through \bout the end of the first third of 7 
Vhen cool put in the screw machine and century there seer to have arise1 

It the ends to size When the machine | siderable activity among the machine tool 

ork is completed. heat in a tube and designers in England, which resulted in — 


ump into water. Having cut the stock the patenting of some interesting and curt os vericom M 
elow the carbonized surface on the ends ous machines. Some features of these in bon 


hey cannot harden, while the center will ventions of the ‘‘old masters” are substar FIG. 4. DO E TOO! 
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do not remember ever having seen it in 
The tool is socket in a 
cylindrical piece F, 
also be fed vertically in the angularly ad- 
justable The down feed is 
iccomplished from the shaft H by 
mechanism 1, Q and the screw K 


use. held in a 


which can rotate and 


member E. 
the 
ratchet 
The rotative movement of F in E is also 
btained from shaft H, by means of gears 
r, Shaft H motion from a 
ord passin; 


receives its 


around pulley / and around 


pulleys at the ends of the cross-rail, on 

f which receive intermittent rotation 
from the vertical rack as usual In the 
ketch the horizontal feed screw is n 
shown. 


The double tool arrangement is show: 
in Fig. 4. This was patented in 1838 by 
John Roberts 
derstood from the 


pivoted at P and os 


The operation will be un 
sketch, the head being 
+1, 1 


“tllated by e lever L 
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ibjects of attaining for h. planer a large 
apacity for work as well as a capacity 
for large work. The most striking feat- 
ires of his machine are roughly illustrated 


n Figs. 1 and 2. it will be seen that the 


work table is stationary, while the up 
rights which carry the cross-rail are 
mounted on wheels which travel along 


side of and below the table 
which are braced and tied 


rails at each 
[hese uprights, 
other, 


to each are moved by two large 


square-threaded screws, geared to rotate 
in unison and to be automatically reversed 
Instead of nuts for these screws to en 
gage in, each upright carries two pairs of 
recessed rollers J/, the axes of which lic 
ibliquely, so that the thread on the screws 
ngages the inner face of each roller on 
me side. Thus, two rollers on each side 


me of each pair on an upright, act t 
nove the tool carriage in each direction 
In a later design, patented in 1837, the in 
entor improved upon his first construc 


tion, by arranging the rollers on axes at 
I ight 
n Fig. 3, so that one pair on each screw 


angles to the shown 


screws, as 
was all that was necessary, thus permitting 
i longer travel of the uprights. 

The other feature of in this 
1835 patent is the mechanism for revers- 
ing the tool, so that it cuts on both strokes. 
This would seem to be a good idea, but it 
must present difficulties in practice, for | 


interest 


PLANER WITHOUT 


imerican Ma 


SLIDES 


showed a modified form of 


Whitworth 
tool-reversing mechanism in his 1837 pat- 
ent, which is shown in outline in Fig. 5 
The vertical reciprocation of the feed rod 
H is transmitted by the levers to the rod 
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groove in the tool holder, thus rotating 
in whenever K moves vertically. 

A very radical departure from the typi- 
a very unique design is 
Davies 


In order, presumably, to avoid the neces 


cal planer, and 
that shown by an 1841 patent to 


surfaces, which it was 


sity of long sliding 


] 
probably difficult at that time to pr 


with accuracy, and in order to be able t 


plane a long surface in a comparatively 


short machine, he mounts the work table 


and the tool carriage upon rocking levers 
f equal length, which—to quote the i 


own words—‘in vibrating upor 


aced in 


ventor’s 


their centers, pl convenient 


part of the frame, pass through equal dis 


any 


tances in arcs of the same radii and conse 
quently preserve at all times an equal space 
the tool the table.” This 


machine is the subject of the sketch marke 


between and 


Fig. 6. The levers A and B, which 
pivoted to the table C and to the 
carriage D, respectively, are all actuate 
by an endless steel band which pass¢« 


around pulleys E at the ends of tl 


le m 


chine, -one of said pulleys being drive 
by gearing which is automatically reversed 
' 


\s the tool 


to the 


carriage levers are attaches 


upper side of the steel band and 


the work-table levers to the lower side 


the tools, of which there are two show! 


move as far in one direction as the worl 


does in the other. The tools are arranged 
to clear on the back 
Whitworth, in an 
] » on ) 
the cord device applied not 
‘reversal” but ) 
the down feed or for the relieving of the 
These last 


simultaneously performed, however. The 


stroke 

1839 patent, sh 
only to the 
of the tool used alsi 


tool. two operations are not 


large wheel journaled in the frame (sex 


Figs. 7 and 8), to which the ends of the 
cord are adjustably attached, is oscillated 
by the table. The cord passes around 














K, which carries a pin working in a cam idlers on the cross rail and one at the 
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top of the uprights, arranged to take up 
slack, in such a way that it operates to 
turn the pulley mounted on the tool socket 
in whatever position it may be 





Letters From Practical Men. 


The Proposed Standard Roller Chain. 


ditor American Machinist: 

With reference to the adoption of stand 
rds for roller chai 
329, it would be well to recall the experi 

ence of the Master Car Builders’ Associa 
When the 
Janney coupler was designed the subject 


ns referred to at page 


tion with regard to couplers 


1f standards was brought up and after 
mucn work by the Janney people they 
succeeded in having their dimensions 
adopted as Master Car Builders’ stand- 


ard. This was done without proper study 


A \ > 

/ S q j 
MM 

Driver 


KS — 
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W HEEI 
A NEW CHAIN. 











FIG. Il. 
WHEN GEARING WITH 


FAULTY CONSTRUCTION Ol 


of the subject, with the result that to-day 
the knuckle the weak point of all car 
couplers, but it is too latetochange. I would 
therefore suggest that, in view of the im 
portance of the subject, 
well to adopt the Whitney standards, how 
ever good, without full and free discus- 
sion. I am strongly in favor, 
of standards being adopted, but I hope 
that they will differ in some important 
particulars from those proposed. 

The criticism I would make is that the 
rollers are too large in diameter, allowing 


it would not be 


however, 


Tooth space in a 
sufficient, not 
nly for a tooth of ample strength, but 


too little tooth space 
thain of this type should be 


for clearance, so that the reasonable and 
inevitable elongation of the chain may not 
render it useless long before it is worn 
out. This is illustrated by the drawings 
In these the difference in clearance is ob 
tained by altering the tooth, but it will 


understood that the results are 


the same whether the difference in clear 


ance is caused by the wheel tooth or the 
~hain design. Fig. 1 shows a chain and 
sprocket in which the clearance is only 
sufficient for the tooth. 
rectly when both 


This works cor 


wheels and chain are 


new, but Fig. 2 shows the ‘“‘climbing” that 
is inevitable when the chain elongates and 


h 


the wheel wears 


If we now consider a properly designed 
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Tight side 





vith load acting thus 
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FIG. 2. FAULTY CONSTRUCTION OF WHEI 


WHEN GEARING WITH A WORN CHAIN 


chain and wheel, Fig. 3, we find ample 
allowing the sprocket pitch to 
be made larger than the chain pitch; which 
which this 


clearance, 


is correct for a driver wheel, 
one is 

Fig. 4 shows this wheel gearing with 
much-worn how the 
useful life of a chain may be prolonged 
by allowing ample tooth space 

I am in full accord with the Whitney 
Manufacturing Company in theircontention 
for large rivets, but for a different reason 
I do not believe that large rivets are neces 


chain and illustrates 


sary for strength, as chains with mucl 


smaller rivets than those recommended 
will fail in the side bars. The importance 
of large rivets lies in the increased bear 
ing surface which they offer to wear, thus 
decreasing the elongation and increasing 
the life of the chain. I am aware that it 
is often held that as the diameter increases 
so does the rubbing speed, and that one 
offsets the other and there is no gain by 
thus increasing the size of the rivet. This 
however, is still a mooted point, and in 
any event experience has long. since 
proved, as far as a chain is concerned 
that increased pin diameter does give in 
creased life to the chain 

A thick roller is neither necessary nor 
desirable It is not desirable because it 
decreases the tooth space too much. It 
will also be seen to be unnecessary if 


consider for a moment the true functior 


Tig ide 
ty os a -S a 
\ tih . a ad actir ig 

f Driver 
< 7 Sa 
Zab, 
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Flt j ORRECT CONSTRI ION OF A DRIVE 
WHEEL WHEN GEARING WITH A MUCH 


WORN CHAIN 


S—e- 
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of the rollers on these chains. The me 
chanical advantage due to the difference 


in the inside and outside diameters of the 


roller amounts to very little; what gain 
there is comes from tl nsference of the 
sliding friction from the sprocket tootl 


from at 


I the roller or 


exposed and of dirty surface to one 
protected and lubricated This is the true 
function of the rolle: that it is not 
neces r\ I v 

Bi t > I SSary mrs 
etermine ( een the wear 
of the rive ‘ the roller s 
that a I Ly ] le Che stand 
irds s ild ce chains which 
sh dad resembi ) 1 es “Wonder 


wearing out 

at once [his necessary information has 

not yet been collected and most assuredly 
; F _ Tight side 

2700-86-86 
- j G “ 
- _ 

. \< with load acting 
thu. > 


Slack side 0 


Wyo SYD 


Amerwan Machinist 


FIG. 3. CORRECT CONSTRUCTION OF A DRIVER 
WHEEL WHEN GEARING WITH A NEW 
CHAIN 
SI yuld be yitered 1IT\ he ide pion 

f anv proposed dard 
|. O. Nixon 
| Belt Eng. ¢ 
*h idelph I 
Marking Twist Drills 
Editor American Machinist 


At page 1345 is an article about mark 


ing and keeping twist drills llow me 
to say that most manufacturers of twist 


drills stamp the size as close to the fluted 
part as possible \ » keep the stamped 
part out of the jaw f the chuck. Some 
mechanics might like to have the stamp or 

flattened spot, but more would not, as the 
shanks of such drills would not be so apt 


Your correspondent evidently does not 
ibbs drill gage 


for if he did he would see at once that hi 


suggestion that drills be iped with 

numerators only would lead to endles 
onfusion. For instance, if he told a mar 
to drill a lot of hole N 25, the mat 


\ ould be 


e, which is .1495 tead of 25-64, w 
06 Phe f thing 
k wrong to a but whi ’ 
found to be ab g n ‘ 
more about then ID. 
ler. ( vist D { 








the Socket and the Drift. 


Machinist: 


The Drill, 
Editor 
The drill socket and drift shown among 
New page to 


\merican 


Things” on seem in- 


1250 


ite a word of remark. There is always 
more than one way to do a thing, and 
ometime f two ways one may be a 
hade better than the other. The Morse 
['wist Drill Company has for years made 
lrills and drifts like the sketch. It will 
« 
, 
ia in Machinist 
rH ILL, THE SOCKET AND THE DRIF1 
be noticed that by this arrangement the 
aring the drill is overhung on each 
de by the bearing on the back of the 
drift, while in the case above referred t 
the bearing on the back of the drift is all 
yn one side of the center of the socket, and 
even this is secured by the special beveling 


f the socket, while in the other case the 
rcket is slotted straight through, as usual 
Dritt Driri 


String Jigs. 
\merican Machinist 


Taito! 


On page 1115, Mr. W. C. Rowe writes a 
trong word in favor of string jigs, and 
rives several good reasons why they shou'd 
v used wherever circumstances permit. 


His remarks fit in with my own ideas oa 
is subject. and they leave little else to 
be said on the matter | agree entirely with 
m where he points out that where ex- 
eme accuracy is required success depends 
is much on the condition of the machine 
ind cutters used, and the experienced 
indling of the work, as on the accuracy 
ot the j1¢ itself | have used string jigs 
for milling, slitting and drilling, and the 
iccompanying sketches illustrate one small 
ob where a string jig was used to advan 
io 


a small slotted lever casting 
surfaces A A and BB, and 
ith holes D and £: Che slot 


and required no machining 


null 
j 
l 


to be ( rille d W 


C was cored in 


used for milling and drilling this 


The jig 


shown a cast 


ic@ver 1S 
plane 
to fit the 


is machined on 


in Figs. 2to 6. It is 


bottom, with a 
the 


surfaces .V 


d on the tongue 


ing 
machine. It als: 


and O 


platen of 
and cut 
for clear- 
the 


with a groove / from end to end, 


for tool 


slotting V 


ance the when 
recesses G These recesses located the boss 
end of the the slot end C being car- 
ried and loeated by the conical head of the 
The castings ured 
in position by clamps H. K and L are two 
hardened steel pads for setting the milling 
cutters to, K being used for surfaces A A, 


and 1 for surfaces BB. Fig 


lever, 


screws J lever are sec 


3 shows the 


AMERICAN MACHINIST 
levers in position in the jig with the milling 
cutters at work on surfaces A A. Fig. 4 
shows the levers in position in the jig after 
surfaces AA have been 
eady to mill surfaces B B. 
The 


E and D, a 


machined and 


same jig is used for drilling holes 


the 


M being attached 


to 


cap 
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like 


suggested 


to make one addition to the alread; 
of doing the job. I 
will explain itself. If 


there is any danger of the rope being cut 


methods 


think the sketch 


f the 


canvas 


by the rough surface « column a few 


layers of heavy will prevent this 


A tew of 


these “rigs’’ might be distributed 





bys 


“€ © © € 





Fig, 2 


ONlCCE 


























Fig. 3 


\ STRING JIG FOR MILLING AND 
surface .V of the jig and secured by th 
screws and steady pins shown, and pro 


vided with hardened steel bushes for locat 


holes & and D The conical head 


ing the 


of screw engaging with the slot C, 
brought the two ends of the levers in co 
rect alinement, as it was important that 
hole J) should be in a definite position 
relative to the center line of the lever: 


ymmon every-day jig, wit 
I offer 


another ex 


This tool is ac 


no elaborations, and the foregoine 





particul: imple ot 


Carrying the Weight of the Granite Columns 
in the Lathe. 


Editor American Machinist 


\lthough I suppose that many of your 
eaders have already heard all they want 
0 about those granite columns for the 
Cathedral St. John the Divine, I would 





Granite 
Column 


CARRYING THE WEIGHT 


MN 


OF THE GRANITE 


COLU 





Fig.'5 


DRILLI 


ASTI 


NG SLOT LEVER (¢ NGS 


near the middle of the lengt 


I think this method is better than to 


umn. 
turn a place on the column for a rigid sup 
port, as the stone undoubtedly changes 
form somewhat while being turned and 
the stresses set up in it by being con 
fined to a rigid bearing might possibly tend 
» break it CoRNEIL RIDDERHO! 


A Ball-Bearing Drilling Plate. 
\merican Machinist 





On page 1252 of the “Am« Machin 
st Drill Hand” offers a suggestion wh'ch 
Sa ve good one. The ball-bearing drill 
ing plate would be useful in any toolroom 
ind I s sketch Of one ~h will meet 
all the requirements. The construction is 
very simple In Fig. 2 wn a pla 4 
ind end view 1n W ( | } I 1 
iron plates ribbed on ons ‘ d flat o: 
the othe Che ain, fl fa for th 
balls » tu o1 ind the ribbed faces t 
to allow the drill to pass rough the 
work without drilling ( ill ove 
it The other ribbed face goes on the 
drill table and gives a good bearing surface 


chips and « to get 


the tool con 


bore d 


Stray 
] siderabl; 


and also = es 


The 


away, 


lighter. ates are inch and 


counterbored - inches, and the bolt that 
passes through is 1 inch head and % inch 
body, which allows of a play of inch 

any direction. The plate to hold the balls 


in position is 1 inch thick, and is an easy 


working fit on the bolt: the shown 


in section in Fig. 2, are for holding 


the retaining plate in position 
089 thick by 
which allows the retaining plate ‘ov 


freely The bolt és 


loose fit on bolt, inch diam 
eter 

move in any direction. 
which 


The 


13-16 inch between head and nut, 
allows of .o10 play between the plates 
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Fig. J 
\ BALL-BEA Ni 
balls are 5-16 inch diameter and fit "1 
11-32 inch holes in the retaining plate. 
Ihe design of this tool allows one plate 
to move freely on the other, and under 
the least pressure will bring the work 


per fe ctly ce 


movement ¢ 


tool can 


ind boring 
Was used by 
would last 


\ 


be 


\merican 


ntral under the drill by the free 


if the balls. The range of this 
changed by making the bolt 
different sizes, and if the tool 


“Drill Hand” it 
\LIPER 


ry such a man as 

a lifetime ® 
Graduation Lines. 

Machinist : 


It seems to be almost the universal 
practice among instrument and machine 
tool makers to put long graduation lines 
n their dials and scales. Will someone 
please e and explain why? If there is 

reaso! eXCcl f t nconvenience 
yease tl hav 

Fig S vs dials from two of the best 
makes « ig machines | makers 


RW NS 


hI. 


AMERICAN 


lis 
rj Ni? 





Enlarged Section 


\TI 
making such cont 
graduations on the 
hear 

In the standard 
quite impossible, at 


divisi 


paper where 


length of line is no 
scales the 


having 


and in some of 


requires an 


and are to preve! 








ns with certainty 


the wi 


nearly) 


unreasonable 
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the 
amount of 
erro! There 


timer n Michin 
ne nd unsightly 
ng and unsigntiy 
lials, we have yet to 
‘ . - 
lakes OL scaies it S 
1 glance to elec 
In cross-section 
of lines iri ie 
» confusing, but on 
nes of equal widtl 


time 


n 


doubt that 
divisions o 
this fault 
space seem 
Lines 
eries I ] 
distinctly ( 
othe 
good results 
tal div 
nm ] nes 
Che scale 
ment sl 
ng on 
the prop 
1 


contrast between 
ries W eliminate 
n length to the 
/p 
dt 1 depth also 
ine each 
| it clearly and 
big 4 I LLCs 
g at n ly a 
\ eric »T 
g rt divi 
( mpt \ 
n make over 
not in exactly 
d ustrates th 
lable graduations 
Coffin & Leighton 
R. B. CocHRANE 


More About Apprentices 
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prent 
prent 


n page 
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Other shop man 
Fig. 4 
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agers don’t all get along very well with 
apprentices. Sometimes the fault lies with 
the manager and often with the apprentice. 
\pprentices are a problem at best. It is 
a case of “now you have him and now you 
haven't.” It is, to say the least, very dis- 
‘ouraging to the foreman to spend a lot of 
time and patience on a boy for two years 
or more, and then just as he begins to be 
of value have him quit, go to some other 
shop and give them the benefit of it. 

While it is true that there are many 
poor workmen, it is often caused by the 
indifference or the faulty methods of the 
foreman whose duty it should be to in- 
struct It is doubtless true that many 
shops work apprentices with the view of 
making as much as possible out of them, 
and with not much interest in the boy’s 
future. This means that he is kept on 
work that he has learned far longer than 
he ought to be. In this way he requires 
less of the foreman’s time, and is more 
profitable to the concern, although it isn’t 
justice to the boy. 

[ believe the only way to get boys to 
make mechanics of is to try them and 
keep trying them, retaining only those with 
brains and a liking for the trade. Then 
don’t expect boys to learn the trade all 
alone; show them how to do work, the 
same thing more than once if necessary, 
and it probably will be. Expect them to 
get into mischief occasionally. Don’t make 
vork an everlasting dull grind. Modern 
tools perform a great many intricate and 


delicate operations; but, as the makers 
don’t as yet put brains into them, the 
operator should possess some. Impress 


on him that the more he thinks about his 
work the better he will be able to do it, 
and the more he thinks the better work 
man he will become. 

I scarcely believe that boys can earn 
more than they get for the first year or so, 
even with proper instruction. When one 
considers the material they waste, the fact 
that they each use a machine and the power 
to run it, that they take much of the fore 
man’s time, that they don’t work up to 
a man's speed, these things prevent a profit 
for the first year or more. 

A boy living with his parents seems 
preferable, as he has someone to look after 
him outside the shop; but I would not 
discriminate against the boy that is trying 
to learn a trade and pay his own way. 
\ll honor to him; he is entitled to more 
credit than he usually gets. 

The following method is in use in a 
shop which turns out mechanics that are 
a credit and an advertisement for that 
concern. The boy comes for three trial 
months, during which he must show a lik- 
ing for the trade and some ability to 
For the first month he is paid 
for the second month he is paid 


learn it. 
nothing; 
50 cents per week; for the third he is paid 
If a boy will work under 
these pay conditions he must have a desire 
to learn a trade. These conditions have 
been modified at times for bovs who had 


$1.00 per week 
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to take care of themselves. If a boy has 
shown ability during these three months 
his apprenticeship begins with the fourth 
month, and is for six periods of six months 
each. Each period is to consist of 156 
days actually worked; therefore the period 
may be six months of elapsed time or 
more, according to the time that has been 
lost, which is required to be made up be 
fore the period is complete. The pay for 
the first period is $2.50 per week; second, 
$4.00; third, $5.25; fourth, $6.75; fifth 
$8.00; sixth, $9.50. These amounts have 
been changed to enable a boy to support 
himself entirely when it has been neces 
sary; but the total amount paid during 
the three vears remains the same. In ad 
dition to the above weekly payments, bo 
nuses are paid as follows: A bonus of 
$13.00 at the end of the second period for 
faithful service during the first period; 
$13.00 at the end of the third period for 
faithful service during the second period, 
$19.50 at the end of the fourth period, 
$19.50 at the end of the fifth period, and 
at the end of the apprenticeship a bonus 
of $52.00 for faithful service during fifth 
and sixth periods. Instead of the bonus 
distributed as above, one of $125 may be 
paid at end of apprenticeship. For espe- 
cially bright boys these bonuses have been 
increased according to ability. If a boy 
quits at any time he forfeits all right to 
any bonus. 

\s long as other shops will hire boys 
with incompleted apprentice terms some 
such method.as this will be necessary for 
the foreman’s protection. The boy must 
feel that he cannot afford to leave, and 
the foreman must have some assurance 
that he will stay. I trust this will interest 
some of your readers, as well as B. W. T. 

J. L. Garp 





Gasoline Engine Experience. 
Editor American Machinist: 

I have been reading the remarks of M1 
W. A. Bright, on page 1352, about gaso 
line engine repairs. While his story about 
that rendering tank may seem to be a little 
doubtful to some of your readers, I do 
believe it, and your Mr. W. Osborne won't 
doubt it either. 

Having the handling of a certain make 
of gasoline engine, I sold one to an ice 
cream maker thirty miles away. Every- 
thing went lovely for about six 
when one day a telegram called me to his 
place because “the engine won’t work.”’ 
Upon arrival I started the engine, and it 
would make a couple of puffs and then 
stall. I investigated the gasoline pump 
which delivered the fluid from a small tank 
below to the engine, and reaching into my 
hip pocket I drew out my gas pipe plyers, 
gave the packing gland one-half turn, 
started the engine again, and to the sur 
prise of the owner about the littleness of 
the remedy he finished his cream, and I 
have not heard from him since. I charged 
him $5 for that pleasure trip, which I cer- 
tainly enjoyed. 


weeks, 


January 2, 1902. 


Now one more, and it is a good one 
Another ice-cream maker bought a 2% 
horse-power gasoline engine, he residing 
in the outskirts of our town. On July re 
I installed the outfit, turning the engine 
over to him in first-class working order 
I bought the first 5 gallons of gasoline 
Two or three weeks later I was called o1 
the telephone and heard some “Hail 
Columbia” about the gasoline engine 
‘Come at once, get it to work, or take it 
out of here,” were the last words I heard 
I had just made up my mind that morning 
to fish for another customer, and, dressed 
in faultless white linen summer attire, I 
feeling desperate, invited a friend of mine 
to come along, as I was out for some fun 
Boarding a street car which soon brought 
us to the place of the trouble, his first 
words were, ““Where have you got your 
tools?” As I did not have any, he at once 
made out a bill of damages—spoiled 
cream, lost ice, lost order, all had to be 
deducted from the balance due me on the 
engine. I kept quiet while he was howl- 
ing. Finally I asked the question: “Say, 
George, did you buy any gasoline since I 
filled the tank when I started her?” “No,” 
he said. “Well, here is a dime, go to the 
drug store and get some.’ It was done, 
I started the engine, George kept quiet 
and we had a good laugh at him, and | 
did not get a grease spot on my suit, or I 
would have caught it at home. 

Johnston, Pa R. BeETTERMANN 





Cutting Several Teeth at Once. 
Editor American Machinist: 

In looking over the “American Machin 
ist” No. among other 
interesting items, one by Mr. Danse, page 
1356, on the milling of knurls, describing 
the cutting of half a dozen teeth at one 
cut. To Mr. Danse and many others this 
new, but it is in reality 


49 I noticed, 


method may be 
only one aplication of the duplex or mul 
tiple system of cutting gear teeth patented 
by Gould & Eberhardt in 1893. These 
multiplex cutters have been frequently 
advertised in the technical journals, in 
cluding the ‘‘American Machinist,” and 
have been adopted by many manufacturers 
of gears and machinery. By this system 
two to ten or more teeth, depending upon 
the pitch and diameter of the blank, are 
cut in one operation, increasing the capa 
city of the machine upon which they are 


used in proportion A. W. Jacost 





Boring Long Pipes. 
Editor American Machinist : 
Having business in the northern part of 


Ontario recently, and having to wait a 
couple of hours for train connections 
at a small town, I took a_- stroll 


through the place, and, seeing a regular 
old-time machine shop, I thought I would 
go in and enjoy a quiet smile or two a‘ 
some of their methods. The smile is stiil 
in abeyance, for I received somewhat of a 


shock. Thev had several lengths of cast 














oS: 
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n pipe 6 feet long, 10 inches inside, 12 also some holes lengthways of the cylin and come on, and to fir nt eat the 
nches outside diameter, and, being cored der. It is quite likely t if only the work se | f g : 
ry roughly, they had to be bored out, holes around the outside were to be drilled ening of the tal for racy, if it does 
nd I enclose a sketch of the cutter head some other way of indexing would have not come the fir g, ca 
hich was used with good effect. A piece been as advantageous; but on account of be obtained by boring through t tud a 
f old 3-inch shafting with a half coupling the other holes for which a jig was needed, few t g g 
s used, with e ( pling cut out as it was thought best to use th ctagon necessary 1] 9 ‘ 
Ss aped one 5 how1 The 1 - | r€ Sturt r 
drilled is put on entral iting pap { ght et 
hub A nd is held dov \ the two ft g ( a 
a 
sher and thumb ( ng of d \ g 
the jig itself is not a Betore t g 
~ ) the bushing hol ¢ t t g¢ D ly t le edg ¢ Q 
_|]| must be planed and s d verfect fect pindl 
octagor! or as neé y pert t Ss possible \W eady et ] 
= _— | to enable us to accurately locate th \fter that the plat pushed 
holes. <A practical way to space the eight and the work ad 
holes is to fasten to the table of the mill ner for the next and eding 
ing machine an auxiliary plate with a stud The other hol for drilling lengthway 
securely driven into it with the end pro- of the cylinder, can be bored in lathe by 
jecting above the plate somewhat higher — s gy | ¢ 
than the holes to be bored in the jig and chine as described | Ee xactor n pag 
an easy ringing fit for the central hole 11 87, or by R. F. D., page 78 
the jig, into which the Iccating plug for Che bushing e not how but 
= 


the work to be drilled is afterwards to be enou 


driven. This stud being in place on th 





machine table, a hole is drilled through it the central bolt ver which the washer 
and then the table is set so that the cente1 lides easily, locating that the clear 
of the stud sideways is concentric with the ance hol n it coincide with the bushing 


machine spindle and the hight the holes hol he thread extends only part way 


7%; 

} 
are to be in jig preferably a little lower through the thu nut t llow it 1 re 
001 or .0005. This allows a little to g quickly ret ed The bolt. nut nd 


FOR BORING LONG PIPES 


»wn. Two pieces of 114x2-inch steel were 
fastened by cap-screws, as shown, and the 
ls and the edge of the coupling then 
irned to 10 inches diameter and faced, 
leaving the cutters projecting about 
inch. The other end of the shaft was 
lattened on one side to hold it from turning 
while at its work. The bottom of the cou 
pling was planed off flat at D, I suppos« 
allow the cuttings to pass through. 1] 
ill be noticed that the cutting was all 
ne by the faces or ends of the cutters 
One end of the pipe was held in the chuck 
nd the other in a steady rest in the usual 
inner \ hole of the required S1Z¢ 


+ 


was bored in a short distance with 























g here shown is for drilling eig 


vy lathe tool first, and the bar was then ' 
night into use Now, while these hol 
lid not have to be perfect, I was sufficiently 
terested to try the various holes which 
1 already been done 1 I must say 
is surprised to find not more than about 
) inch difference in the bore of ny of 
em. I could not help remarking inward 
that good many of us more moder 
hanics would | passed by that ol 
eth of shafting if we had been giver \ 
se pipes to bore out. I may add tl 
e depth of cut was from % to % inch 
TRAVELE 
An Octagon Drilling Jig. ———_— = 
litor American Machinist: 
The j l 7 ) | Lenndseaanll 
‘ 


les around a steel ring or cvlinder and AN OCTAGON DRILLING JIG 
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washer are machinery steel, case-hard- 
ened; the locating stud and bushings cast 
steel, hardened and ground. N. AG. 





Difficulties Encountered in Machining Conical 
Shells. 
Editor American Machinist: 

During the Spanish-American War the 
concern with which I was _ connected 
took a government contract to make some 
thirty thousand 5-inch cast-iron shells com- 
pletely finished, to be shipped in specified 
quantities at stated times, with a forfeit 
of $50 a day for delay or failure. The 
contract was estimated on and signed by 
the officers of the concern, without even 
consulting the superintendent, which, by 
the way, was a regular occurrence with 
these people, whose office is some fifty 
miles from the works and who will under- 
take to make anything, from a flat iron 
to a marine engine, without taking facili- 
ties or anything else into account, and 
then raise Cain if the works can’t work 
within their figures. In this case they 
came to the conclusion that, as they had 
made shells for the government during the 
Civil War they could still make them, for 
hadn’t they the same tools still? and, be- 
sides, a number of new ones to back up 
the old ones, and then the greater skill of 
the employees would compensate for the 
greater accuracy needed now, so what more 
was necessary to know to make a success- 
ful bid on such a job? If the superin- 
tendent was consulted, that individual 
might get a swelled head and begin to 
think he was somebody. 

Just imagine the result and the state of 
our feelings when, without any warning, 
the specifications, a copy of the contract, 
some blueprints, and an assortment of 
official fuse-plug and radius gages were 
dumped upon our “‘super’s” desk with the 
curt order to read those over and to be 
sure to see that those shipments were made 
on time. 

Our superintendent held different no 
tions from the main guys in the office, and 
was not too stiff to ask opinions; there- 
fore a pow-wow was held at which the 
boss patternmaker, the foundry foreman 
and myself were present. He stated the 
case, showed us the exhibits, asked our 
opinion, told us the difficulties he could 
see in the way the job was to be done and 
what we could expect in the line of trouble 
with it, and gave us our instructions and 
drawings, which were made and kindly 
(?) furnished us by the office. 

As I was to have the tools and fittings 
all finished when the foundry began to 
send in castings, it will not be amiss to 
explain the method we were to follow 
in the shop to machine work in which 
.oo1” + or — was the limit of error for 
30,000 castings. 

First, these conical shells were to be 
gripped in a pot chuck at the pointed end, 
their backs faced off to a gage bottoming 
in the powder chamber, boring, counter- 
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boring and tapping out the fuse hole at 
the same setting; then screw on an arbor, 
center the pointed end, run it on a center, 
turn off about 5 inches of the length to size 
and turn in the dovetailed groove for the 
copper band. This was al} to be done on 
screw machines and turret lathes in two 
handlings. From these they were to be 
taken to a hydraulic press, the turned part 
inserted into a female die and then the 
rest of the shell turned to a finish by push- 
ing it on through. The dies were easy 
to make and replace and the operation ac- 
tually only took six minutes per shell, in- 
cluding the necessary handling, doing a 
job equal to any lathe work I ever saw. 
After this the were taken to a 
grinder and their points were ground true 
and to their proper radius, then to the 
testing tubs, then to a lathe rigged up to 
roll in the copper and turn it to size, then 


shells 


on to a bench for inspection. 

Now, if I remember right, the specifica- 
tions alowed a variation of .o10 inch in 
the thickness of the powder chamber walls. 
By this it is seen that even the government 
doesn’t expect a cored hole to be perfectly 
true, and, as to boring out, though not 
impossible, it would make the shells too 
expensive. Yet our office staff, as can 
easily be seen by the methods to be used 
in machining them, figured that the core 
would come true o the outside in the 
castings, hence the hot water in which the 
foundry and pattern shop found them 
selves when they commenced to make cast- 
ings and every one was rejected because 
the powder chamber was not just where 
it ought to be. 

Thus it came to pass that one of the 
powers from the main office came to in 
vestigate why they could not cast shells 
and have the core true to the outside. 
He would have it that the patterns were 
off, but upon his own measurements he 
could not find any fault there; then it 
was the molder—of course it was, that 
was clear as mud—for if the patterns were 
all right it could not be anything else 
So a perfect jewel of a molder from a 
stove foundry was sent for, but he, after 
a week’s trial and numerous changes sug 
gested by himself, gave it up in disgust. 

Meantime, that time limit 
any longer, the “Old Man” 
boss things himself, and as he made him- 
self generally disagreeable by the numer 
ous questions, interference and continual 


not getting 


came up to 


changes, there seemed less chance than 
ever of something being accomplished; fi- 
nally, after a particularly discouraging re 

sult of one of his schemes was announced, 
he went for the superintendent with blood 
in his eye. I happened to be present when 
he was relieving his mind and the conver- 
sation was something like this: 

“Mr. J., something must be done at once 
to get castings. I’m getting heartily sick 
of this whole business. It seems very 
queer that I, the proprietor, must come up 
here to see why things are going wrong 
and then set them to rights. You are here 
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to look after this plant, but I have yet to 
see a single job in which you take any ap- 
parent interest. Now, there is something 
rotten somewhere, and, by the Eternal, 
I'll find out where it is. I am paying 
wages equal to anybody, and, excepting 
the executive heads of the departments 
and yourself, all the employees seem to be 
doing their best. Now, what I want to 
know is, what have I got you for? You 
have not made a single suggestion or at- 
tempted to take this thing in hand. I’ve 
sent Mr. K. up to help you and now I’ve 
done all I could to help matters along 
myself; now tell me what’s the matter.” 
“Mr. M., you want to know what I’m 
here for? The only reason I know or 
ever could find out, was to be a figure- 
head, to take the blame for all the mis- 
takes made in your so-called engineering 
department, in which I have no say; to 
put up as second fiddle to your Mr. K.., to 
obey his orders and carry out his methods. 
Mr. M., if you have any fault to find, you 
will have to commence with headquarters, 
for from there we get our orders, our 
drawings and systems, and we get them in 
such a way that all I can do is to obey 
and try and save as much as _ possible 
through managing and simplifying the 
systems introduced. Now, sir, let me tell 
you, just as long as the long-distance 
method of running this shop is used, you 
So far you have 
and you'll 


are going to lose money. 
lost in this our last contract, 
keep on losing if the thing is kept up. You 
know Mr. K 
to casting and machining these shells, and 
when his method would not work he came 
why; then you came 
the blame. 


planned the whole thing as 


up in person to see 
yourself, and once more I get 
Why? Because it’s impossible to carry 
out the system with success. And why 
has it not been changed? Because I have 
not the power.” 

Although the Old Man was wild it made 
him think, and finally he wanted to know 
of Mr. J. if he could straighten out the 
foundry tangle. Our Super. thought it 
over a minute, and he said he could if he 
was given full power and a good letting 
alone, also that the method of machining 
the shell might give trouble and he would 
like a change there. 

The Old Man thought this over and 
finally he said, “I take the risk of trouble 
in machining them if you can get me the 
castings,” and after some hesitation the 
Super. said it was a “go,” on condition 
that he was to be given absolute power in 
the foundry and that Mr. K. should stay 
This the Old Man agreed to. 
immediately set to 


away. 

A draftsman was 
work, under the superintendent’s direc- 
tion, to design new flasks, core boxes and 
patterns, the whole business to be of 
metal, machined perfectly true and inter 
changeable. The patterns, instead of the 
regulation core print, had a stem left in 
the base, sufficiently thick for the core of 
the fuse hole, the end of the stem being 


turned to a standard taper, the female 
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interpart of which was in the 


flask, the hole going clean through, 
that no sand could settle ther« Che 
res were molded on frames cast espe 


lly for them, having the same taper on 
ir lower ends. The 
d cope had substantial 


iently nobody could part the m« 


sides of the 
guides, conse 
id « xcept 
moving the cope in a straight line and 


1 


llel to the flask. The core boxes had 


same taper in which co hold the core 
mes, and the cores were baked in at 


ght position by holding them in dozen 
s on frames with taper holes. The cores 
er baking were taken to a 


ly fitted up for the purpose, where they 


re held by this same taper and ground 


to diameter 


and length 
1e method followed, which should now 
perfectly clear, was to carefully wipe 


the taper hole in the flask, insert the 


ttern, ram and flush off the sand, give 
pattern a slight twist to loosen it in 
taper, place the cope over and finish 


mold. 
piece about 1 


left. This 


On the point of the pattern a 
inch diameter and 4 inches 
the pouring 


ng was formed 


and also a guide by which molder 


ild tell whether he had sprung the pat- 


over in ramming, this guide fitting in 
les drilled into the edges of the cope and 
center of the pattern. In parting the 
stem always came out of the lower part of 
ld without disturbing any part of it, 
nd as the patterns were very smooth they 
me out without any trouble, leaving a 
-e smooth mold; no slicking up was 
necessary and there were none spoiled. 
This system worked admirably, for if 


molder was halfway careful, the core 


by means of the taper guide, would always 


central, and as 90 per cent. of the cast 
ngs were accepted, the expensive fittings 
the job more than paid the firm. It 
; necessary to follow some such method 
s were to be 


Old 


iccount of the way the shell 


stated, t 


hined, for, as I have | 
n was willing to risk trouble there 


lhe shells now came into us by the cart- 


d, and we commenced operations as 
fore described; but one shell was first 
be finished clean through to be given 


inspectors and test, but at 


to bisect 


same time (orders from the Old 
1) we were to keep every available 
1 and machine going on the job for 
en hours per day. When the sample 
finished, how proud the Old Man 


he 


made the remark 


those 


Passing me 
he (?) would duffers 
how to make shell. But 
had different They 
sured the diameter, length and powder 
them O. K. 
velling and strutting around in the Old 
Then tried the 
plug gage. Apparently the thread was 


show 


Inspectors ) 


I 


e duffers views 


mber and pronounced 


n’s direction.) they 


right, but they wanted the shell split 
two lengthwise. When the splitting 

one of the “‘duffers”’ 
k Prussian blue pigment for marking 
the gage and rolled it in 


cess was over, 


the thread 


base of 


and to his amazement, 
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Result: Marks showed only on one side 
of the thread on one end and the opposite 
side on the other end. Then the inspector 
remarked to the Old Man that that would 
never, never do 

Ye i, 


odd shells already tapped out and in various 


that would never do, and seventy 
stages of finish. The air suddenly became 
purple and blue with brimstone, when the 
Old Man pitched into me and wanted to 


know why I had not ground those taps 
after hardening. I ought to know that 
steel on tempering would contract. What 
had I in my head, anyway? Sawdust? 

[ showed him the drawings, with the 


draftsman’s note under the taps, to “polish 


to dead finish before fluting and temper 
ing”; also the legend in bold, big letters 
“Stick to figures, make no changes, never 
do more than the indicated operations call 


for by finish marks,” which 


lar hobby of his and appeared on all draw 


: > e “ : 
ings and prints of the firm. I called his 
attention ‘to the fact if we were to 
grind taps we would have to make a grind 
~ ta} Waite ica V ‘ bic IN < ~! 


ing attachment for the lathe, and the draw 
ings showed no provision for any such 
ned anything about 


arrangement or 


grinding except in the case of the shell 


point; besides, how was I to know that 
the pitch was to be absolutely correct, for 
I had not had 


to go by were their prints, and the 


specifications; all I 


seen 


job was 


done that way. Consequently, if things 
were wrong, he had better look up his 
draftsman who made the tracings for the 


shop, and not me 


He sent me for the superintendent and 


said: “Mr. J., kindly take full chargé 
of this; Mr. W. will explain the dif 
ficulty. I lit on him for it, but I guess 


I’ll have to chalk it against Mr. K., for 
the mistake—and I can’t call it anything 
in the drawings It has cost me 


alre idy, and l 
of his hands 


eis¢ 1S 


a pretty penny guess I'll 
have to take the matter out 
and place it in yours entirely. Any changes 
you wish to make, make them at once, and 
Good day.” 

We made new taps and a grinding fix 


ture, and I[, thinking 


then notify me 


exactness ne 


had 


cessary in the size of the thread, on 
expansion tap made for a sizer to be run 
hand t 


on the machine 


through by for wear 


compenSate 
taps 


Another shell was tapped out and split 


and, to my intense disgust, it showed just 


about the same error This time the 
superintendent ‘‘got on his ear” and “lit 


about it. He said I ought to hav 


better than to use 


on me” 
| expansion taps 
that 


slightly 


<nown 
for sizing such particular work as 
The re 


twist it and in consequence 


istance of the cut would 
it would short 
en, and here I'd be with a fractional pitch 


He'd 


spent all of a day in turning, 


1 
now t make a tap He 


show us 
cutting and 
grinding it himself, and when it was fin- 
ished he showed me a hob tap that any 
mechanic would have been proud of for 
workmanship; but on trial, to my delight 


it showed the same 


old error. He had nothing to say, but went 


to his office, and from e he s 
a note by the errand y i e to h 
out what was wrong with that infert 


lathe. 


order to find out I hooked the carriags 
on to the screw feed ising a piece of iro1 
on the bed in such a position that it could 
be used as a stop in the face-plate slots 
By using the same slot each time I coul 
stop the lathe in the identical spot every 
time; then, by giving the lathe the same 
number of turns as { 1 of the leac 
screw the riage \ if he €a 
SscTCW ere correct, ex \ e inch By 
using a vernier depth gage from the planed 
part I ‘ Q e Carriage 
[ w 1 ipprox 
mate ly ( ea \ . 
iY ( e stunt with 
every tie 1 ( ) one bette 
ult v wa 
ip 1 it didn't 
bel ng t ric either ) 
W he I r dent he nearly 
tainted, and, thoroug gusted, he took 
he next train dowr ¢ the Old 
\lan 
[In the meantime, 1 ructions having 
been left, the ol it nd at a stand 
still, castings piling uy the cartload, I 
did the only thing, I gu that could 
have been done unde1 milar circum 
t ces | ippli in I never heard 
of being used that way fore or since I 
va‘nt absolute é about it, but it 
worked, and I supp by subsequent de 
velopments, it saved the Old Man about 
$200 in forfeits 
[ took the better one of the only tw 
athes we had that | f a taper at 
tachment, had two nuts threaded to fit the 
ead <crew ne fa f w h was left flat 
ind e ot bevels knife eda 
the thread ( g b \ tor a t 
listane t ! insure a 
true edg é [ screw re 
ed ne i ( ly cleaned 
x ied for ar r other 1 
quality, the two nut iced upon it 
with the beveled edges { g one another 
ind the whole placed , e V-block 
. 


The nuts were t ewe part unti 
pre ly tested ete! ead 
é from fac to f d while the 
ece ry easu g e was still 
upon them a line w ribed the entire 
length of the rew and also on the 
be eled da I V l dea should 
be clear er gh now ng one ni 
exactly the numb f r the pitch 
of the screw and t » that th 
lines matched, a reading taken again must 
show any error in the screw, providing the 
screw on the micrometer correct; and 


if that isn’t, what is? By doing this stunt 


inch by inch until I had to stop for want 


of a larger micrometer, then moving up 





the stationary nut an exact number of 
turns, the whole screw was gone over and 
the errors noted 

There were some variations which I sup 
pose both the lathe 


the screw was 


were due to wear, on 
made in and on itself; but 
by adding the whole and dividing by the 
number of inches tested I found an aver 
age error of .00125 inch per inch, which is 
a pretty good lead 


only .o1§ inch per foot; 


screw, considering the commercial put 
pose for which the lathe had been built 


Con-idering the center line of the lath: 


the side 


1 


work the hypothenuse and the 


opposite the hypothenuse, the 


distancs 


to move the tailstock over the base, then it 
A B C* and if A 8 inches, the 
length of the tap, B 8 minus the erro 
in 8 inches 7.99; then we have 8 

7.99° 3998", and Y .3908 approxi 
mately .4 inch, as the distance to move 


1 


over the tailstock \s to how the tail 


stock can be moved just that required 


distance was described in an article on 


page 872 of this year. After moving the 
tailstock over, set the taper attachment by 
the same method. It is easily perceived 
that the lathe will still turn parallel. As 
the lathe is turning parallel work at an 
angle to the line of the shears, you can call 
the tap the hypothenuse of a right triangle 
and it is also easy to see that in a move 
ment of 7.990 inches of the carriage the 
tool actually travels 8 inches in the oblique 
line due to the taper attachment 

I had several sets of taps made and in 
operation, and started two shifts of men 
on the work, running every available ma 
chine twenty hours a day. This last I did 
on my own responsibility. The 
tendent four days later, in 
forming me that he had had a 


superin 
came back 
precision 
screw cut, and had staid on the spot until 
it was finished and shipped by express, li 
expecting it that When | 
showed him over 300 shells the inspectors 
had O. K.’d and accepted ‘he was tickled 
though he did not say much 

We got the first shipment out with only 


same day 


a few hours to spare. I did not need to 
cut any more taps in the above described 
way, for the new lead screw came on time 
but the thing helped us out and may give 
someone else a lift in a pinch 

In conclusion I might state that Mr. J., 
our superintendent, is now the boss. The 
engineering department was moved to the 
works and placed under his complete con 
trol, also Mr. K., although still a power, 
has nothing to say in the works. When 
I was leaving things were going on nicely 
Mr. M. ad 


mitted there were some things others wer 


under the new system, and 


better adapted for than he, and at last re- 


ports is content to sign the checks. I 
might also say that the firm did make 
money on that job, despite the severe 
losses at the beginning, and also. that 


Mr. J., the foundry foreman and myse'f 
were remembered when Mr. M. got his 
check.  & W 
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Jig for Drilling and Tapping a Ball. 


Editor American Machinist: 


Remembering the importance that the 


“American Machinist” attaches to the use 


of jigs, etc., | came across what I thought 
a very handy one in the up-to-date tool 
that 


machine tool makers, John Lang & Sons, 


room of Scotch firm of 


progressive 


Johnstone, near Glasgow. On their ma 


chines they use the formed handle as 
much as possible, and seeing that so many 
American firms adopt the same design of 


handle, | thought this might interest read 


ers of the “American Machinist.” The 
ig here shown is for holding the ball part 
while it is being drilled and tapped. Dit 


ficulty was found, before the jig was 


made, in holding the ball satisfactorily, as 


the hole is needed for some machines 


square with the handle, and for others 
j 


an angle as shown in the sketch. 4, the 


guide for the drill, is taken out when tay 
B and © are 
beveled so as to bring the ball central fo 


ping grips, with their holes 


drilling. YD is the screw, with three han 


f which the handle to be 


dles, by means « 
drilled is gripped or released. £ is a plate 


which is slotted to be raised or lowered 
to bring the handle to whatever: angle is 
required up to 20 degrees, a line being 
made on the plate and the degrees marked 
on the jig. As will be noticed, at one set 
ting of the plate all handles would be 
drilled at the 


marking out. 


same angle. without any 
The upper set-screw is to 
keep the grip B in position. The lower 
set-screw hds a tit at its end, and the grip 
prevents the grip 
For dif- 


handles 


C has a groove which 
from turning with the screw D. 


formed 


sized balls on the 


ferent 


c 
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different grips have to be used, also for 
different diameters of holes guide 4 ha 
to be made to suit. In making different 
grips care has to be taken that when th 
drilled 


horizontal, the line on plate E is at the 


center line of the handle to be 


zero mark, or else the angles will not read 
correctly for all sizes. This jig takes fro1 
a 3g-inch tapping hole, which has an incl 
ball, up to 1-inch tapping hole, with bal 
The handle to | 


diameter 2 inches. 


drilled is shown only in the sectional view 


Johnstone, Scotland L. E. W 





Hanging Workmen's Coats—Preserving Drawings 
—Resting Belts. 


Editor American Machinist 
I noticed two things at the Leland & 
Faulconer works which were new to me 


and seemed worth telling about 


The first is a simple substitute for lock 
I 


ers. Sticks about 4% feet long, 1 inel 
thick and 3 inches wide, having a handle 
end and a %-inch hol 


whittled at one 


near the other end, are hung on nails 
driven into the window casings. Just be 
low the hole is an ordinary coat and hat 


The 


their coats and 


down the sticks 
hats on the 


hook men take 


hang hooks 
and then hang the whole business on the 
nail, where it is up out of the way and 
reasonably free from danger of damage 
While not it is vastly 


better than the utter lack of conveniences 


so nice as lockers, 


of the average shop. 

The other idea was for the protection of 
drawings while in use in the shop. The 
drawing in use was slipped between a 
sheet of binder’s board and a sheet of thin. 
transparent celluloid, fastening the whole 
together with round-head paper fasteners 

During a recent trip to Cincinnati, I 
noticed another kink worth thinking about 
The Miller, Du Brul & Peters Company 
requires all belts to be thrown off on Sat 
urday and left loose till Monday morning 
to give the leather a rest. I am not quit 
sure that this adds materially to the life 
of the belts; but it most certainly cannot 


do them any harm. L. O. DANSE. 





A Toolmaker’s Scratch Block. 
Editor American Machinist: 


I send you a drawing of a toolmaker’s 


scratch block which I made some years 


ago and have found to fill all the require 





c 





JIG FOR DRILLING AND TAPPING BALL HANDLES. 
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ts. There.are only two or three like 


that I know of, and they were made by 


+ 


iat worked in the same shop 


is the body or block, which is bored 


receive the shaft B, to which is keyed 


worm gear C 


shoulder by the sleeve J, which screws 


the block just 


} 


ring on its outer shoulder and still let 


this being held against 


far enough to take a 








— 
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the bottom is an oil groove 
hole 


these 


a small oil Up to the time 
bushings had 


ishe d by 


center, driving on to an 


I took charge 


made of cast iron, fin 


drilling the arbor 


and forming. 


and the was chipped \s they 


groove 
came in lots of 150 about once a 


[ soon made up my mind that it 





d 
A 


K 
K 
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he worm gear and shaft work easily with- 


t end thrust. The shaft B also should- 
in the block at M, and when the nut 
ightened on the sleeve J the gear and 


ft must be free to turn without en 


l 
H is a washer, or rather two half 
ers, drilled when together to receive 
pointer K, the thumb nut G binding 
pointer and at the same time bringing 
back of the washer against the shoul 
n B, which is just flush with the face 
he block, but not allowing the washet 


11 1 
NOCK 


nd on the 


he shaft, gear, washer, pointer and all 
v being free to turn, after being t 

near and before the pointer is tight 
1, may be worked as desired by the 


m D, the end of which fits into the 


cal bearing O, and is held in posit 

the sleeve E, which screws into the 
and against the shoulder on PD) 

it will turn easily without any end 


The knurled head F is pinned by 
taper cross-pin L. 
m wheel was made with a 
ad master tap in the lathe 
ing to make a scratch block will 


to be 


a very good one 


Morris W. LEeEcu. 





Improving While Cheapening. 


tor American Machinist : 
g. 1 shows a cast-iron bushing which 
eld fast to the machine by a cap screw 


ing through the hollow center At 


SCRATCH BLOCK 


pay to cl Ip those grooves and drill that 
hole, so I had a small mill made and also 
e bushings, and 
then I made up a lot like Fig. 2 

\bout this time the boss came along and 
n the top would 
not feed the oil properly and that I must 
ve on the bottom 
ngement in Fig 


1 
| 


cumferentia 


groove without taking any more tim 
was requireé f 1 the piece with 
the g ( di ign Was adopted 
The notch in the collar took the place 
f the l hol id ed all of the drill- 
ng, W e the arrangem«e of the grooves 
g ch more satisfactory distribu 
I the pric t < Id be 1 id 
iginal gement 

\ 50-cent boy milled all the grooves 
d miller two and a half hours, 
formerly the chipping took a $2.50 
nan day and f lhe saving was 
therefore $2.50 50 4 = $3.75 
$o.12 $3.6 r 9624 per cent. 
Chat is not so bad for a better job, though 
f course it doesn’t equal the 125 per 
cent. saving on the coal bill mentioned by 

recent correspondent L. O. Dans: 


Mic h 


Detroit, 
Some Observations of a Road Man 
Editor American Macl 

In writing up these experiences of mine, 


By the of- 


Gas Engines. 





I am puzzled what to call them 


and in the end 
when 
been 


chucking, 


The oil hole was then drilled 


month, 
didn’t 


fice I was t n ya ( s 
ng engineer’ when | ew engine to 
nsta!l; but when there w , 
le to be remedied I was ar xpert 
‘a eae , ' ; 
With the boys in the shop, | ever, it 
] | 1 ’ ‘ 
was simply a “road ind tl york 
was “setting up engines he d 


a most mistaken idea that the 
consisting in going I d and 


sinecure, 


seeing different places and setting up en 


gines which were all done and tested. But 


as a matter of fact, the outside mar 


has to travel all night and work all day 
when there breakdown He to 
emedy undiscovered defects, and to adjust 
to une xpected conditiotr S iat | to bre ik 
in new men so that they can run the en 

gine, and, in addition to a number of other 
duties too numerous to menti e fre 

quently has his hardest task in re ng 
he purchasers not } a ve if in 
igent whose busine it is only ‘ th 
the actual performance tthe eng | 


am referring to gas and gasoline engines.) 


So he gets a varied experienc: 

There is one peculiarity of the internal 
combustion motor which gives hit good 
deal of employment, and that that pretty 


; wie , 
nearly anything that can happen to one will 


be a sufhc nt excuse for it t< ret to 
run, If it will run at all, it is pretty cer 
tain there is not very much the matter 


In this it is quite 


engine 
There re two things pa 7” 
—— . 
ooked out for in taking care f 9 iT 
} , £58 } } 
gasoline engine. and failure to d sO pI 
ibly causes more trouble than all the ther 
} ' 
numerous possible source D> cvethe 
rl , 1 1 ] ‘ | 
Heese are 1 good spark and v ive 
‘ . 
[ remember especially an engin mat 
printing oftice Chey ed f iS 
the engine wouldn't run nd oi In't 





U 





ct |_| 


Fig. 3 


Yr" 


























NS 
ty 


get the paper out. I was sent. I tried 
the compression. It was good. So was 
I asked if they had done any 


This is generally a 


the battery. 
“monkeying” with it. 
useless question, because, in nine cases out 
f ten, after having changed everything 
adjustable, in hopes of striking the com- 
bination, they will deny having done any- 
thing. This case was no exception. No 
ne had done anything to it. When their 

tention was called to the igniter snapping 
in the middle of the stroke, instead of just 
before the beginning, the engineer sudden- 
ly remembered that they had changed that 
last night when it wouldn’t go. In this case 
the igniter points needed a little cleaning 
ind that Of course, they had to 
be timed After I got through I 
called the proprietor aside and told him I 


was all 


again 


would like to go over the engine with him. 
He answered, “Tell the man in charge.” 

3ut he may leave you,’ I told him. This 
is precisely what did occur, and some time 
after I had to go there again on the same 


errand, because only that one man had 
profited by the previous experience. 
Another time I was sent out on an en- 


gine which would not run regularly. It 
would run all right for a little while, and 
then there would be a loud explosion in the 
base A lit- 
tle examination showed that a roller inter- 
posed between the exhaust valve stem and 


from which the air pipe led. 


the cam which operated it had worn a flat 
and when this came around the 
valve did not open properly. Hence the 
engine did not exhaust well, and sufficient 
»f the old charge remained in the cylinder 
to ignite the incoming charge; and, as the 
air valve would of course be open while 


spot on it 


this was happening, the new mixture on 
discharge into the base 
When showed the 
flat spot they “had not noticed that.” 

One of the 
selt.”” They had run the engine successfully 


before in the summer. 


igniting would 


through the air pipe 
unusual cases was in the “Gas 
about five months 
Since then it had been idle until a purchaser 
had been found for it. But now they had 
a chance to sell it, why, the confounded 
The men in the shop 
a cheerful grin when | 
called for volunteers to 


thing wouldn’t run 
greeted me with 


turn it over, and 





gave me to understand it was not for lack 
of trying that they had failed 
covered tha 


It was dis- 
at the sole reason for the failure 

of their efforts lay 

solidly frozen up 

an iron box in the ground in order to muffle 


in an exhaust pipe 
They had led it into 
the sound and this was filled with ice. 

One might go on indefinitely, for this 
work lends itself to anecdote; but it was 
my intention in writing this merely to show 
the joys and woes of the outside man in 
The 


outside man is after all only one of the 


the particular line which I have tried 
chain of men, beginning with the designer 
and extending through pattern shop, black 
smith shop, foundry, and machine shop, 
and hence his career is a legitimate subject 


A. B 


for your consideration. . 
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English Lathes. 


Editor American Machinist : 

The letter of that banished Englishman 
in South America reminds me of an equally 
serious complaint which I heard not long 
ago. I was talking recently to the fore- 
man of the turning shop of a big engineer- 
ing firm in this country (Spain) and we 
stood for a few minutes watching a lathe 
about 30 feet long and 60 inches swing. 
Said the Spaniard to me: ‘Now, that’s 
an English lathe and it’s not much good 
The saddle is so long in front of the tool 
post that you can’t get close enough up to 
the head for very small work, and has too 


When 


much play in it for very fine work. 
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for one that had 
So he continued 


to be doing fairly well 
passed its first youth. 
dryly: ‘Now, those hexagon turret lathes 
that came out from England this spring 
turn out fully ten times as many pieces 
per day as this can, and so does that auto 
matic we bought from Paris Exhibition 
last year, and yet this lathe was bought 
from the Exhibition, too, and it’s very near 
worn out already.” “Oh,” said I, “you 
shouldn’t be despondent about it; there’s 
life in the old dog yet. At which exhibi 
tion was it bought?” And he lit his cigar 
ette thoughtfully and replied: “‘Well, 
it’s good enough perhaps for those big col 
But it came from the exhibitior 
right enough. Cost a lot of m 
remember. London Exhibition, it was, in 
1851,” and he walked slowly off and looked 


yes 


umns. 
ney, too, | 


at me from behind a pillar about 


yards away and chuckled, “but it’s 





it’s no good for fine work.’ 


J. H. Bau 





Tool for Planing Tinned Crossheads. 
Edit ‘an Machinist: 
Fig. 1 shows a tool used for planing th« 
tinned surfaces of crossheads, Fig. 2, for 
The crosshead is 


r Ameri 


compound locomotives 


























ee ) * * 
shown its normal position on the en- 
FIG. I. TOOL FOR PLANING TINNED Cross- gine, but in planing it is laid on its side 
HEADS so that the one tool will plane the sur 
\ 
x 
\ 
, s 
@) ee 
\ 
% tin « 
¢ < | a nM nut - 
FIG. 2. TINNED CROSSHEADS FOR COMPOUND LOCOMOTIVES 


you put a full-size piece in the centers, 
you've got to have the slide-rest so far 
out that there isn’t so much room to pass 
along the front of the machine, and the 
slide-rest being so high kicks if you try a 
very heavy cut.” And he looked very se- 
rious added, ‘Yet it lot of 
money, too, did that lathe.”’ 

I had seen that lathe a good few times 
It was gener- 


and cost a 


before and never saw it idle. 
ally turning up something pretty long and 
pretty thick; and even while we looked 
at it the chips were rolling off in pretty 
good style. Also I had seen my foreman 
friend before that day. He was a dry old 
chap of close about seventy years old, and 
as I had begun to know some of his little 
ways I only remarked that the lathe seemed 





faces a with the bottom e tge of it and the 
surfaces b with the sides -f the tool. The 
front of the tool is beveled in to give 


t 
sharp cut both at the sides and the bot 


tom. The middle of the cutting front 
drilled in to a depth of about 34 incl 
which saves the tool from cracking 1 


hardening. The tin must be well unite 
to the metal of the crosshead to enable 


by this tool 


J. F. W 


aken 


to stand the heavy cut 





A Blanking and Forming Die. 
Editor American Machinist: 
The compound die, of which I 
sketch, was made to punch and form a' 
One operation, buttons used on the head 


sen¢ 


of nails for pressed steel ceilings and side 
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strikes the 
base-plate 
shown. 
button ou 


23 


it against the 
to the shape 


IO! ‘r, Carrying 


and forming it 


Releasing the spring throws the 


1 


t of the die and through the 


blanked hole in the stock, which brushes it 
| off as it is pushed forward for the next 
| The press runs 125 strokes per minute, 


} 


| ind allowing for stoppage, turns o 


6,500 finis 


Do compe 





l ) 

rhe sket 
illing ma 

P 

i an 
reparato 
ilready 

















ut about 


hed buttons an hour. Query: 
und « pay 
CALLAGHAN 
A Milling Jig 
} Mac 
show work, with 
chine I ig a cut 
ilso ft g ipped hole 
dr ¢ e at B is 
d tl that hub are 
thi Che piece to be 


| Lo) nd ti o the 
| | rk tl ther ¢ will be i n 
ASC ct W pa The spring pin c is then 
| ghtened, and we are ! vy to take our 

| t ! ' lling cu h at 
‘i ‘y It wi i t t st by 
ay heel ng an end n t kind, but 
ur feed cat ed and a nice sur 
| luced 1 the ne operating 
re machi on thi it will quite likely 
e running another machi mething 
else. To spot th 1 hole, tl rk 
Th — ~y ra is reverse n t lt ting 1s 
Sr => Su ¢ ig " vork 
= afterwards b l ined 

o be lr ed in right 
: BA 
. IE FOR N HI N Splitting Up a Foreman. 
‘ : ; Editor A can Machin 

walls. It has been in use for over a year, turned sma t /: to form a shoulder fot It must have been hypnotism. I can’t 
turning out hundreds of thousands with the collar, which form bearing for theo ocount { in any other way. It hap 
very small expenditure for repairs. pring, the tension of which is adjusted pened ayer nttow in Mew Vook 
It consists of the punch holder a, of cast by the two lock nuts and the yoke 1 a aie: te = Seciety of Mechanical 
iron, machined in the usual manner; the In operation, the stock is passed over Engine ae 960 attend ene 
I neh b, of hardened tool steel, driven the die between t} cuide pins (not of th ; f that 1 ly. but. unfor 
into the holder and fastened by the taper) gown \ the pre pped, the punch tunately, I v oat a t the beginning 
pin half in punch and half in holder, and travels downward, blanking out the but eit ippose it for that reason 
the two guides ¢¢, whicl are driven ton and continuing its stroke until it that ly under the 


into the holder and secured in the sam 
manner. 

The die consists of the cast-iron block d 
planed to fit the shoe of the press, and 
bored for the bushing or base-plate e, of 
tool steel, and the mount, or die-holder 
proper, of machinery steel, a light driving 
fit in the die block and held in place by 
the screws as shown. 
driven the cutting die. The 


1 


bored possibly .005 inch smaller 
plunger or former g. It is then hardened 
and held in the chuck of universal grinder 
lathe, 
out to fit the plunger, w 
ly been accurately ground. It is 
swung upon a solder chuck, which has a 
projection to fit the hole; the opposite side 
is trued up and the outside is ground to 
drive closely into the casting. The former, 
besides being a close fit in the base-plate 
has a bearing through the 


or bench and the hole is ground 








hich has previous- 


then 


sting and is 




















A MILLING JIG. 











24 
spell. When I came in, near the middle 
of the session, the hypnotist had the crowd 
like putty under his touch, and by his 
smoothly plastering talk he was molding 
their ideas in a, to me, most surprising 
fashion. The topic under discussion had 
to do with the methods to be adopted for 
getting the tools of a shop and the men 
who operate them to work together with 
the highest efficiency; and the system ad 
vocated, of planning the job in detail, 
of laying out in advance every movement 
to be made, the shape and the setting of 
the tools, the speeds and feeds and all the 
rest of it, so that the time should be re 
duccd to the possible minimum, I have 
nothing to say against any of that. When 
it comes to deciding upon the means by 
which some of these things are to be ac 
complished there is at once chance for 
differences of opinion—if you don’t get 
Well, as I came in the vet 
eran hypnotist was telling his hearers that 


hypnotized. 


it is in these days impossible to get com 
petent foremen. He said that you can't 
get them for love or money. I never 
heard of love being tried for securing 
foremen, and as to money my impression 
is that not enough money has been tried 
to find out whether that would do it or 
not. I know well enough that good fore 
men are scarce, but I believe it is for the 
simple reason that one who is capable of 
being a good foreman is capable of se\ 
eral other things, and some of these othe: 
more and so 


things promise 


he gets out, and is getting out all thx 


money, 
while. Offer foremen more money—thos: 
who are worth it—and they will not be so 
scarce. 

The hypnotist put it down as an un 
debatable proposition, that while you must 
have foremen you can’t get them. At the 
same time he stated that he could at short 
notice supply foremen ad libitum. His 
scheme, in brief, was to take from half 
dozen to a dozen men and make one fort 
man of the lot. It would seem that when 
you have paid the hypnotist and the six 
sixths or the twelve twelfths of a fore 
man you have paid out enough to have 
secured at least two competent, all-around 
foremen \n assumption which also the 
hypnotist seemed to carry along and work 
into the minds of his subjects was that no 
anything or, in his 


workman knows 


scheme, is to be expected or even pe! 
mitted to know anything. Every opera 
tion is to be directed by a boss. Having 


t 


» do merely with the cutting and shap 
ing of metal as done by the various tools 
of the machine shop, there must of course 
be a tool boss. He must select, or direct 
and approve of the selection, of the prope 
cutting tool for each operation, more par 
ticularly, see to the adjustment of the tool 
planned 
Only this and noth 
ing more must this boss know or do. Then 


according to the previously 


scheme of operations. 


after this boss must come the speed boss 
who would have nothing to do with any- 
thing except to see that the right speeds 
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and feeds were used on the several jobs 
over which he had supervision. Then the 
gang boss would get the work ready for 
each machine, seeing that there was al- 
ways work ahead to be immediately taken 
hold of on the completion of the previous 
job, with drawings, jigs, gages and what 
ever special devices or facilities were pro 
vided. This boss would have nothing to 
do with the actual doing of any of the 
work. Another boss would be the in- 
spector, who would, at the other cnd, 
have to do with the correctness or 
quality of the work produced, but he 
nothing to do with 
Another 


boss would have to do with time only. He 


als» would have 


the doing of any of the work. 


would keep records of the time of each job 
and operation and see that schedule time 
was made, or make remarks about it if 
not made. Another boss, or in this case, 
if the works were of much extent, a set 
of men, would decide how everything was 
to be done to the minutest detail and make 
out instruction cards to be followed all 
through the job. There should be another 
boss who should have to do only with the 
discipline of the shop. As the hypnotist 
explained it, if any workman should be at 
all anxious to have any one of the frac 
tions of a boss to go to a specified place, 
and should tell him so, it would be the 
duty of the discipline boss to come around 
and ascertain whether the man actually 
did insist that the fraction should go to 
the place suggested. [ can’t help thinking 
that this discipline fraction of a_ boss 
would have as much ot a job on his hands 
as any of them, especially when the hyp 
notism lost its hold, as it is apt to do after 
the hypnotist has gone to other fields, and 
sometimes before that. 

There can be not the slightest doubt 


that the hypnotist. whom I have not here 


consciously misrepresented, believed ab 
solutely in his scheme as he told it. He 
assured his hearers that it had actually 
been put in practice, with eminent success 
The rules of the society allow a speaker 
ten minutes, but the hypnotist talked a 
; 


half an hour or more, when the president 
recovered sufficiently to suggest that 
others might be glad to have a chance to 
say something, and the hypnotist. sat 
down, while the audience applauded, with 
the evident belief that he had contributed 
the most valuable morsel of the meeting 
[ certainly believe that there must have 
been some hypnotism about it. I never 
knew of so many bosses being employed, 
but I have many times heard men com 
plain in the shop of “having too many 
bosses,” and that complaint is a more fre 
quent reason for men’s throwing up jobs 
otherwise satisfactory than any other that 
[ know of. Splitting up the foreman is 
not the suggestion of an experienced and 
long-successful shop manager, and I don't 
believe it is ever to be more than tem- 
porarily the winning way. 

TECUMSEH SwIFT. 
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Filing Crank Pins. 
Editor American Machinist: 

The letter on the above subject on page 
1358 will give foreigners (for you have 
an extensive European circulation, I be- 
lieve) a poor opinion of American handi- 
craftsmanship, and there are many abroad 
who, ignorant of the facts, are only too 
ready to believe anything disparaging con- 
cerning the “States.” I merely write to 
express an opinion that the case quoted 
was an exceptional one in the time and 
trouble bestowed thereon. I fully appre- 
ciate your correspondent’s motive in writ- 
ing. When 


in what he deems a better or more expe- 


an engineer has done a job 


dient manner than hitherto he does a good 
deed in giving his fellows an account 
thereof; but, really, in the case in question 
unnecessary pains were taken, the result 
being that a half-hour’s job took over nine 
hours, and I say this advisedly. I have 
filed up pins under very awkward condi- 
tions. It’s bad enough when on a station- 
ary undertype engine, but then you can 
pinch her around. It’s worse in locomo- 
tive work, where the pair of wheels wanted 
are in the middle of a group and cannot be 
moved. When (as in my case) they were 
all crank axles, with webs 12 inches wide 
and only 48 inches apart, and the cranks 
were liable to be in “any old” position, 
the job was not a nice one, as part of the 
filing sometimes had to be done lying on 
Even then I never took more 
than about an hour on a pin, and they were 


one’s back. 
from to 8 inches diameter at that 
First file the pin round (and parallel) 
working to your calipers, and then go over 
When the pin is 


scored (and you wouldn't be filing it up 


it with a smoother file 


if it wasn’t) the marks themselves con- 


stitute a guide, although as the pin is sure 


to be more or less oval (according to ma- 
terial and length of service) the marks 
on about half the pin will have to be taken 
right out; also the pin, 1f very old, may 
be taper, in which case it is good practice 
while about the job to make it parallel 
1] 


Your calipers will tell you broadly how 


the diameters are shaping, and, for the 


rest, you depend on a good, even sweep 


of the file, a matter of practice only. Then 
wrap a strip of emery cloth around the 
pin and take two or three turns of a piece 


of clothes-line; get a helper on to the other 
end of it, and pull back and forth and work 


laterally on the pin at the same time, with 


as long a stroke as convenient. About 
three minutes of this treatment will suf- 
fice. As to the four hours’ filing men- 


tioned, with the use of the templets and 
marking, it’s a wonder they didn’t go a 
step farther and use the scraper. Also 
the hour’s work with the caliper was abso- 
lutely time wasted, for the glossy appear- 
ance mentioned is by no means the essen- 
tial it is thought to be. 

Your correspondent may think I am 
exaggerating matters; but I would remark 
that in roundhouse work you have to deal 
with these jobs pretty often, and in limited 
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me, too. A main pin runs hot, say master pinion, they will be all alike, re laper, b 
Jabbitt thrown out, oil hole blocked, and gardless of any vari: s\ \ iN 
rass and pin soon cut, more or less badly f the blanks. Car ught t g 
the time the engine reaches the pit have the measuring e tl or 
ere may be only three-quarters of an on the center line C—D, which, in the neces i 
ur left before taking her return train case illustrated, passes through the center iter S We a 
and you have to go under (I refer of a tooth and that of the opposite space nize tl shit ’ 
inside connected engines, with which as the pinion shown has an odd number of post ts ‘ 
j vy experience has always been—worse L change to B it is only nece 
ck) and disconnect; while the brass is new apron, fitted g I 
ing re-metaled, file up the pin. Then | the same as the ne for tl tool-post 
ear out the oil hole, file and scrape the > ‘Oo These can then | : ly nged ( 
rass, refit the pin, line up (if time) and for the other : y d g t the 


ouple. And perhaps other engines have b taper pin. This apron is shown with a 


taper hole to receive the t Phe 





me up, so that you can’t pinch yours 
ound as you progress with your pin if bar itself may be of tool steel or it may 
ling 4 lave inserted cutters how | plan 


: I have done this job many times, and | 














cuess that marine engineers, with their ind gives g S ised 
uge pins and journals and only about \ a [a4 laning ou Is N 
hree hours’ stay in wayside ports, could «4 k —— 
| still more harowing tales. I would ~ Faulty Tools on Good Machines. 
erely add that it is only after dealing ; 
th many journals that one gets to know \ Editor Am«¢ Machinist 
w much he can leave undone in the —— Does a builder of machinery 
matter of finish. TOOL FOR INTERNAL WORK ON THE SHAPER. ‘© his produc vh a = h 
By the way, if crank-pins were always poorly designed aso ey ~ataga = 
made of wrought iron and case hardened, teeth. In the case of a pinion having an *" vinnie or = seo > . 
very little oval wear, if any, would be eyen number of teeth. it is obvious that a i we 
xperienced, and the pin would suffer but’ the line would pass through opposite cutting edge or pplied 
ttle when it got hot, the brass suffering paces; The sketch plainly shows the “"¢™ they are p — bonis 
the abrasion H. Roirt manner of measuring the ra k. By fol s serious handicap. ! ss — 
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good naine by ending out ] buy gling 
, tools in the turrets that the nnot be 
rotated We have two sucl On 
one machine the tools struck the turret 

0 lide 1 in the other they were 


CALIPERING RACKS AND PINIONS that the turret could not be run back far 
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enough to close the work, thus stalling 
the whole job. Were they ever tried be- 
fore shipment? There was sent to us a 
special turret lathe equipped complete for 
a certain job of which we had sent the 
manufacturer some samples. When we 
set it up it was four inches too short to 
take in the work. Our samples, however, 
were returned finished. How were they 
done? If some tool designers could stand 
up long enough to try some of these won- 
derful their would 
profit immensely thereby. 
Rocer HAINES 


creations employers 





Making a Valve Wheel Pattern. 
Editor American Machinist: 

Your readers may possibly be interested 
in this method of making valve wheel pat- 
Fig. 1 shows the casting 
This particular size is for 1 


terns in metal. 


required. 


inch valves, and is used in considerable 
quantities. The castings were to be made 
Fig. 2 


~—— 
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cutters, Figs. 6 and 7, which fitted the 
tailstock spindle. The halves being dif- 
ferent at the center, two screws c and c’ 
were required, and the chuck was bored 
to fit the boss of the top half, the shank 
of the large screw being turned to fit the 
hole in the pattern and also in the chuck, 


hence the same chuck came in for both 
halves. The portion marked e was first 
cut away by the cutter, Fig. 6, then the 


screw c was loosened just enough to allow 
the pattern to be turned to bring notch h 
into position of g. Thus in turning the in- 
side was turned all around to the shape 
required. Afterwards by the cutter, Fig. 
combined drill and reamer, the holes d 
The tailstock spindle was in 


7 
were made. 
each case fed in to the same position by a 
micrometer screw and collar. 

When these operations were completed 


the halves were bolted together and the 
rim an 
Thess 


the 


1 
1e holes 


outsides were filed to leave 
| 


equal thickness around t 
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by Nick L. Steel, at page 631, the editor 


appends a table giving .0235 inch as the 


difference in diameters of rod and hole 
when the inches and the in- 
clination 34 12-16, the correct in- 
clination for a 12 according t 
“Job Lathe.” As pro 
portional to the diameter of the hole, th 
The fig 


rod is 12 
inch = 
inch hole, 
the inclination is 
difference is also proportional 


in column 1 of the accompanying 


ures 
table were calculated on this basis 

Another article appeared at 1241 
by Mr. Geo. Jones, giving this rule: “Al 


diameter of 


page 
for each inch 
inch.” The 


appear in 


inch 
003 
various diameters 
“Machinery” of June, 1901, gives a third 
‘0015 inch per inch diam 


low .oo! 


hole differences for 
column 2 


rule, which is 


eter.’ The differences appear in column 3 
Now, what strikes me is tnat no tw 
rules give the same difference for any 


diameter, and we are at sea as to which 


one to tie to. None of them take any ac 








\ 
a or ad nar 
\ ZL. 
~ \ \ 1 
{ | * } 
| | O) ) | 
—a —A t x 
Fie. 4 ‘ig. § Fig. 6 Fig. 7 
MAKING A METAL WHEEL PATTERN 
on a molding machine. As the square were simply filed ‘to suit the eye.” Then 


hole tapered all one way the pattern could 
not be made with both halves alike 

The patternmaker being crowded with 
work, we had to use any castings we could 
find knocking about the place, the nearest 
could find being as Fig. 2. These 
were first drilled 


we 
castings, 
in the center, six of them to 5-16 inch and 
the 
then turned to fit one 
outsides 


twelve in all, 


others to 544 inch. The halves were 
another, as shown 
and the plates also 


opera- 


by Fig. 3; the 


were turned as shown. The next 


tion was to notch the rim in six equidistant 


positions. This was done with a file, the 


positions being laid out with a pair of 


dividers, but would have been better of 


milled. However, we had to 


course if 
do with the tackle we had. 

Next we made from a piece of scrap 
the chuck, Fig. 8, for boring the taper 
holes d and also cutting away the metal 
it @ 


These operations were done by the 





the center hole was filed in to a 
templet. 


All the 


side of a planed cast-iron plate, 


square 
were mounted on one 
with the 
the usual 
with sand 


patterns 


necessary sprues, pins, etc., in 


Before filling the fi 


way. asks 
and ramming up, dry sand cores were put 
in the central holes, with the largest end 
projecting about % inch from the pattern. 
Upon lifting the flask from the plate the 
cores were drawn from the pattern with 
the sand. Both halves of the mold were 
alike. Francis W. SHAw. 
Hebden Bridge, England. 





Press and Slip Fits. 
Editor American Machinist: 

An article by “Job Lathe” appeared in 
the “American Machinist,” at page 872, 
giving a rule for press fits, which reads: 
“Axially incline the calipers 1-16 inch per 


inch of diameter.”” To a previous article 








count of the pressure required to fore: 


the shaft home, length of hub, roughness 
of the bore or shaft or the metals used 
which I presume is steel into cast iron 
These factors of course must be taken 


into consideration, and as they are all vari 


able there no hard and fast rule whicl 
is applicable to all press fits. As Mr. R 
Safely says at page 145, “If the casting 
of close-grained iron the elasticity of t 


allowanc« 
pres 


sure up 20 to 


hub is reduced, and the same 


as for open-grained n for a given 
sure would send the pre 
tons.” He also cites a 
allowance had to be reduced from 
005 inch to get the right fit. 

Each 
represents individual 
under vastly different circumstances, cir 


where the 
OI2 t 


case 


one of the aforementioned rule 


practice, probably 
cumstances which are met every once in a 


while. They cannot all represent usual 
practice. 


eters from 3 ti 


One may be just right for diam 
12 inches, smooth bore an 
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haft, with hubs two diameters long. An- 
ther may be right for diameters from 12 
) 30 inches, smooth bore and rough shaft, 


ith hub 1.25 diameters long. If one is 


rrect for all diameters from 2 to 30 


What feed shall 


used to finish the shaft—2o0 or 50? 


nches, which one is it? 


low many tons will it take to send the 
haft home in a hub 1, 1.5 or 2 diameters 
ng? What is the ratio of the tons re- 
ured for smooth bore .nd rough shaft, 


yugh bore and oth shaft, smooth bore 








Ca r ” ” Ca OO005 
t N Ss liam, 
liam D t G J s 
' NI 


Slip Fits. 


Diam. Allowances. 


13. 1 KH O09 








COMPARISON ) rs ) \INI I )} 


DIFFERENT I ES KR I S AND FITS 


«nd shaft, the hubs of all to be of cast 
on and the shaft of ste« 
hub and shaft be of the san 
teel or brass; what with ca 
nd heavy brass bushing, cast-iron bush 


7 L, 
ng, steel bushing 


Information on these points is extra 


snarele, ] « 1 1 . 
Inarlly meager Lhe pocket books pay 
nost no attention to slip, force and 


Machinists who are skilled in 


at the al 


rink fits 
is line of work seem 





ywance; some use of paper 


ut paper varies in thickness, and so we 
id one man using one thickness and the 
xt man a different thickness for the 
ume identical job. These are all per 


sonal factors and cannot be incorporated 


nto an engineering formula witl e wal 
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thickness, length and bursting stress ot 
the hub, the modulus of elasticity of the 
hub and shaft metals, compressive stress 
of the shaft, coefficient of friction, tons 





required to assemble and separate, diffe: 


ence of shaft and bore diameters, etc 

All, or nearly all, of these factors can 
be exp! sé K wn quantitic Un 
known q it ke the coefficient of 
fricti ( d not be expressed 
tor etals idry s e, 0.2 s these part 
are alway bled with white lead « 
oil ons | ich diam ter and the cor 
rec i \ es t could a\ the 


rest ind eng crs. s ed in mathe 
matics could derive empirical equations, 
g rules « v rem ed for shop 
use, calculate orate covering all 
points ial e if rT I the 


required apparatus and skilled men to d 
this work, while the men wl ire badly 
in need information on thi ubject 
draftsmen and shopmen, are far too poor 
financially t ttempt even the most crud 


experiment 

While on t subject of fits 
to several articles on slip fits is found in 
P. V. Vernon, of Coven 


try, England, at page 873, gives us rules 


teresting. Mr: 
for making slip fits on the principle of 
caliper side play He also gives us the 


approximate and theoretical differences for 





varying side plays, and Mr. Chas. Heena, 
at page 378, gives the right play of the 
calipers for various diameter By 


ting two and two together we get tl 
ults in column 4 


for a few diamete: The article by Mr 





Geo. Jones, at page 1241, allows .0005 inch 
per incl \llowances for dif 
ferent dia this rul in be found 
in column 5 

These tw do not show up any 
better t press fits, even though 


ory, as there is in press fits; yet the partie 
looking for right allowance to make 
are again at a Experience of course 


will tell, but the | von't stand for any 





n its b D H \ n 
for a < gh we can make the 
fits exat g é how can we 
help out that an is young apprenti 
vho w everybody with his 
fit Giving him the right allowance on 
two jobs will befuddle him on a third if 
he does not understand the basis upon 
which they are founded 


I would like to mention Mr. Wm. S 
Rowell’s article at page 1110, wherein he 
states the difficulties he experienced in 
selecting the right allowance and the dif 


ference in the result when calculated 


through the use of trigonometry, square 
root, proport 4 Ver Ss approxima 
ti 


the contrary gh preciation 1s 
entertained ior the authors tor thei 
whole-hearted endeavors to assist those in 


need of help on these points, and I wish 
to extend my thanks for what I have 
learned from them Wan 


Chicag 1 


nie ti a { in 
sefu ; fa 
tle t I a 
phe I 
nd 2 ¢ W 

l " l 

qua t ce ers 
) 1 

S q nm noie 
42°11. 3 ’ 1 7 
dried int end it aiso 
has a 5-16 11 ( | et 

















was off sick when I got un1 y 1 l, and I 
did not know he had t ight of it, and 
he ‘““American Machinist” this 


week almost tli me thing t my eyes 


P \\ VARD 
For Transferring Chucked Work to Different 
Machines. 


Editor American Machinist 


It is often desirable in making sub-press 
dies to transfer the die to the milling ma- 
chine, shaper or lathe to do some required 
from the 


work before removing “solder 
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chuck. This chuck is generally soldered 
to a piece of brass screwed on to the collet, 
either for the bench lathe or the engine 
lathe. The die is first turned into shape in 


the usual way, and when all is done that 


— nay 
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CHUCK FOR TRANSFERRING WORK. 
can be, the chuck is removed and put into 
the fixture D, which is used a great deal 
in watch factories but seldom elsewhere— 
at least, I have seen but one im all my ex- 
perience. 
The one here shown is made to receive 
a Pratt & Whitney collet 10-inch 
lathe; the other, if needed, is made to re- 
ceive a chuck for the bench lathe, and will 
be some shorter than the one shown. They 


for a 


are made very nicely, being ground to 
receive the collet ; the bottom also is ground 
and lapped. After the die is placed in the 
fixture it is the 
lathe, provided it has been made correctly, 
and is ready for the balance of the work. 


just as true as when in 


If it is to be milled, it is clamped to the 
platen of the machine or to a face-plate on 
the dividing head and worked out to the 
required shape. If to be drilled in different 
places for punches it can be clamped to the 
face-plate of the lathe and the holes indi- 
cated, or, if the holes come in a circle, it 
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can be clamped to the face-plate of the 
dividing head. 

It is a useful fixture and can be used to 
good advantage by die-makers and others. 
D represents the fixture and C the chuck 
or collet, which is drawn down and held 


B is a brass disk 


and to which 


in place by the nut E. 
screwed on to the chuck C 
the die A is soldered. There are, of course, 
several other ways of doing the work be- 
side those which I here Every 


suggest. 


die-maker has his own way of doing his 





work. M. W. LEEcu. 
A Combination Cone Pattern. 
Editor American Machinist: 


The accompanying sketches illustrate a 


cone pattern which has proven to be a 


success in the way of making one pattern 
answer a number of purposes. 

Fig. 1 shows an ordinary machine or 
countershaft cone with four arms and 
a solid web, made with the idea of getting 
the 
steps in The 


14, 16 and 18 inch diameters 


the greatest number of variations in 


number of various cones. 
sizes are 12, 
for a 3-inch belt. 

the construction of th, 


and 


shows 
The 14 
made solid together. 


Fig. 2 


pattern. 16-inch steps wer2 
The 12-inch step was 
taken care of by a loose ring which fitted 
the the 


The hub and print were centered 


into recess of 14-inch step, as 
shown 
with a dowel pin which allowed the easy 
changing of hubs when desired. The 18 
inch step fitted over the 16-inch, the depth 
of the recess being the same as the thick 


ness of the metal connecting the 16- and 


es 
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18-inch steps in the casting shown in Fig. 
1. The reason for doing this will readily 
be seen by referring to the core box, Fig. 3, 
as the top of the 16-inch step corresponds 
to the top of the core of that portion, the 
loose step being centered by the recess 


and secured by wood screws. The print, , 


shown with a dowel for centering, was 
also fastened by wood screws. 
The core box, referring to Fig. 3, 13 


accommodate 
The 
step, being a ring, made its own core, the 
core for the 14- and 16-inch steps being 
made together, like the corresponding steps 
in the pattern, and the core for the 18- 
a loose ring 


made in such a way as to 


the changes in the pattern 12-inch 


inch step is taken care of by 
centered by a ledge and secured to the 
The 


for the print is made in a loose ring which 


16-inch step by wood screws core 
is centered by a ledge interchangeable with 
the ledge which centers the core ring for 
the 18-inch step and secured by wood 
Screws. 

The pattern was made with comparative- 
ly no extra cost, and allowed the following 
combinations to be made with but a few 
minutes’ work in changing the pattern: 

1. The complete pattern, as shown in 
Fig. 2, with four steps—12, 14, 16 and 13 
inch. 2. A 14-, 16- and 18-inch 
made by leaving off the loose ring for the 


A two-step 14- and 16-inch 


cone is 


12-inch step. 3. 
cone is made by removing the 18-inch step 
and also the print and securing the latter 
dowel hole being 


to the 16-inch 


made for this purpose, the change of the 


step, a 


core being made by removing the loose 
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ring for the 18-inch step and securing the 
ring for the print core in its place, the 
ledge or groove having been made inter 
changeable. 4. A 12-, 14- and 16-inchcom- 
bination by simply adding the loose ring 
for the 12-inch step to combination No. 3, 
no change in the corebox being necessary 
The overhanging core print shown in 
Fig. 2 has given more satisfaction than 
the cope print, which is frequently made 
and which necessitates the core being hung 
in the cope, and unless the cope and thx 
drag flasks fit perfectly there will be 
thickness of the meta! 


With the 


overhanging print the whole mold is self 


difference in the 
on the sides of the castings 
contained and the thickness of the metal 
is more certain to be uniform. J. B. G 





An Adjusiable Broach. 


Editor American Machinist : 
I send you a sketch of a broach that ha1 
a hard time coming into existence but that 


We had 


several thousand castings to broach out, 


did a lot of work after it came 


and as there was only 1-1000 limit above 
or below the size wanted, it kept the tool! 
maker al] the time setting out the broaches 
and stoning them down. Finally I made 
a broach in two parts, locked together like 
the sketch, and held with two countersunk 
screws, so that it could be packed out witn 
paper and kept to the desired size. It was 
finished and sent to the smith’s to be hard- 
ened, and that was where the fun came 


| a] | 









































enlarge 









































AMERICAN MACHINIST 29 
S) l 
B ke } 4| 
aes S 
A 
Cc 
| ee — 
tasell : ‘ - 
Cc J 
A S 
B 
,c = 3 R sell I B) 
A =r r- 
i A A 
{ 
ADTUSTABLI STOP FOR TAILSTOCI PINDLI 
in. It should have been sent in separate around the outline as at &B, and di 


pieces, and he should have taken it apart 
even if not so sent; but he put it in and 
hardened it as it was, and when it came 
back to me it looked like thirty cents. It 
was warped all out of shape and was 
I took it apart, 
straightened it, hardened each piece sepa- 
rately, ground them and put them together 
then packed it out to the size wanted and 


sprung I-16 at each end. 


put it to work 

We roughed out the holes with an ordi- 
nary broach and just used this one as a 
finisher. It was used for the whole lot 
of castings, and we had no trouble in keep 


A. P. Press. 


ing it to size 





A Spacing Center Punch. 


Editor American Machinist: 

Mr. Putnam’s suggestion on page 1360 
reminds me of a punch | have used for 
some time in making dies, and which | 
have f ] 


ind invaluable when 


removing 





A SPA \ CENTEI I H 

vy drilling. If, say, a No. 10 dril 
used, procure a piece of drill rod of t 
same diameter, about 2 incl long, and 
after filing off one end place the other in 


the lathe, square it and cup it out as shown 
] 


in the sketch at A. It should be 
hardened and is then ready for use. When 
located upon a piece of metal and struck 


it will produce 





with a suitable ham 


e with a center. Strike these circk 


There will be no trouble about having the 
holes run into each other, nor of going 


outside the line. A. R. BaILey 





Adjustable Stop for Tailstock Spindle. 


Editor American Machinist: 

The sketch shows an idea picked up in 
a small shop where there was no drilling 
machine to speak of. It is a stop for tin 
tailstock spindle of a lathe, handy as a 
gage in drilling. C is a clip on the spindie 
with a rod F in it running back over the 
body of the tailstock with an adjustab!. 
block B on it. A is a slotted bar kept in 


place by the rod FR at one end and by th: 


lever L at the other end. When the spindlc 
is fed out the block B strikes the forward 
closed end of A, carrying forward until 
the oblique face at the rear end strikes the 
verhanging end of lever L, throwing that 
end up and the other end down until the 
latt I strike s the piece Ss fa stene d to an arm 
of the hand wheel and stops it. B being 
adjusted according to the de pth of the hols 
to be drilled, succeeding holes will be 
pped at the same point 
Rosr. H. LAGHLIN 


Liverpool, England 


Attachment for the Test Indicator. 
Editor Americat lachinist 


On page torr Mr. M. H. Westbrook 
hows a test indicator which I must say 
after trying it, is a very good tool l 
end a ske ra mprovement which 
doubles the usefulness of the indicator 
It is ar t ent for truing holes, als 
buttons « other p eC ms on jigs or 


reamed with a taper reamer and the barrel 


end of the indicator is fitted to it so that 


it can be taken off when not wanted. It is 
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not necessary for it to be tight. The finger 
B is rounded at both contact points and 


hardened. I find also that the index plate 
ii I 
4 
ox 
_——_ American M 





ATTACH MENT FOR TEST INDICATOR 


can be dispensed with. I graduated the 
body of the tool, which is all that is neces- 
sary. j. F. B. 


Cleveland 





Die Sinking for Drop Forging. 
Editor American Machinist: 

I had at one time a number of duplicate 
sets of drop-forging dies to sink by the 
piece, and when the the job 
learned the price I took them for they 
smiled and said I would not make day 
pay. There was not only day pay, but the 
limit of piece-work pay was reached and 
some time to loaf to make things balance, 
so that there would not be an inquiry froin 
the office. As the scheme may interest 
some of those who are sinking dies, I wil! 
give it for the benefit of the craft: 


men on 


The piece to be forged was a part of a 
rifle which figured very extensively in our 
recent settlement with Spain. It consisted 
of magazine plate, trigger strap and lower 
tang combined in one piece, and was like 
Fig. 4 as near as I can remember it. The 
first operation was to make the usual zine 
templet, first drawing the finish lines and 
then adding finish and draft, as will be 





MACHINIS 


AMERICAN 


piece of tool steel was got out % inch 
thick, and the size of the face of the finish- 
ing dies, which I believe was about 8x12. 
The blocking dies, which in this case were 
steel also, were about 12x12, but by work- 
ing from one side and end the difference 
in size did not After squaring 
the plate nicely, four holes were drilled 


matter. 


in the corners, as shown, care being taken 
to see that they went through square, so 
that the plate would reverse without being 
out of square on the die. 

The zinc templet was then clamped on 
the plate in the and 
marked around, and the plate was drilled 
and filed out to the form of the templet, 
as shown in B. Two small templets, © 
and D, were then made the shape of the 
inside of the trigger strap, with projec- 
tions, as shown, to fit in 
plet, and with the locating marks put on 
[hese pieces were held in position with 
solder and were taken out or changed as 


The templets were then heated, 


required positioi 


tem- 


the large 


desired. 
the edges were rubbed with cyanide and 
dipped in oil, giving them temper enough 
to resist the stem of the cutter, whatever 
pressure might be put on it. 

had a nice profiling former, 
and after making some cutters like E ot 
14-inch drilled rod I was ready for busi- 
ness. The templet finished, it was care- 
fully set to one side and end of a die 
and clamped, and the four corner holes 
were drilled to a depth sufficient to hold 
a pin securely and reamed, and then re- 
versed on the mate die and the holes drilled 
and reamed, always working from edges 
which would coincide when the dies were 
face to face, and always reversing the 
templet. Pins were next fitted to the holes, 
the scratched on the dies 
through the templet and traced with tracing 
chisels, and the impression was roughed 
out with the usual two-lipped cutter. The 
templet was then put on and the cutter E 
was put in and the last trip around was 


I now 


outline was 


























understood by all die sinkers. Next a made with the hole full of oil and the 
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MAKING A DROP FORGING DIE FOR GUN WORK. 
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fastest speed of the machine. The. lines 
o were put on for stop marks and the 
shank y of the cutter served as a former 
pin on the templet. As the impression was 
of different depths, cutters had to be made 
with a length of taper corresponding’ tc 
each depth. The only chipping was at the 
circles x and from q to R, the trigger strap 
being wider than the tang. The cutter 
worked so nicely that it was only necessary 
to file where there was chipping. After 
cutting out for stock clearance and putting 
in the sprue cut, the dies were “flashed” 
and a cast was taken to prove the chipping 
only, the match being perfect every time. 

I will say here that there were six pairs 
of finishing dies and six blocking dies 
making twenty-four impressions, and the 
balance the of the 
satisfactory 


first month was very 


THEODORE 





A Pipe Roller. 

Editor American Machinist: 
Here is a sketch of a roll in the base 
ment window of a wholesale pipe house 
here. The basement is used for storing 
pipe which is passed in and out of the 








window. Some ingenious plumber, to 
| fismy 
| | ; : y 
L 
"Ca 
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make the roll, took two 3-inch pipe caps 
drilled a 1-inch hole in the center of each 
and screwed them on to the ends of a piece 
of 3-inch pipe. 
side of the window with a | 
each and a 1-inch rod was shoved through, 


A block was spiked to each 
inch hole in 
which carried the roll. The rod was held 
by a couple of nails 

F. W. Harris 


ittsburgh, Pa. 





Holding Straight Shank Cutters in a Ceilet. 
Editor American Machinist: 

To hold a plain straight shank cutter in 
a collet is a difficult job, which more than 
one die-sinker has learned to his sorrow, 
and many die faces have been planed off 
because an 
stay in place while working at the bottom 


inconsiderate cutter failed to 


of the impresison. 

Having at one time a quantity of dies 
to sink with impressions 
which required delicate cutters, I devised 
the scheme shown in the accompanying 
sketch which worked very satisfactorily. 
I started with the very old scheme of a set- 
screw through the side of the collet and a 
hole spotted in the shank of the cutter; 
but as this threw the cutter out of true, 
making a one-tooth cutter, as it were, and 


very narrow 
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s the Screw persisted in working loose 
every few minutes, necessitating a stoppage 
if the machine to tighten up, it was not 
ust the thing for piece work, and some 
thing better had to be devised 

a is a taper shell to fit the spindle of 
he machine and is stiff enough to stand 
pushing in to place to stay. It is bored 
taper at the mouth and tapped, as shown, 


) receive the screw in collet b, which has 


hole the size of the cutter shank and 
he pin c crossing it at right angles, and 
bout one-third the diameter of the hole 


he end of the collet is squared to fit the 


ise wrench used on the machine; d is 


he cutter which is filed down on the end 
pass the pin e when inserted in the col 
et. A slight turn causes the nick e to 
ok over the pin, making it impossible 


remove the cutter without turning it 
left- 


tends 


ick, and as the nick is put in the 

and side, the pressure of the 
keep it in place. 

A shell was also made to fit a lathe spin- 

le and receive the collet b, so that in mak- 

ig the cutters they could be held i 

This insures the 


e neld as Mm 


he die-sinking machine. 


itters running true even if the collet is 

















{OLDING STRAIGHT SHANK CUTTERS IN A 


COLLET 
t some. I think an outfit like this, with 
ets for 5-16 and % inch drill rod 
1 bring joy to the heart of any die 
ker who is not already fortunate enough 
possess one THEODORE 





Making Pawls. 
litor American Machinist: 


Fig. 1 shows a pawl to be made in con 
to tell of 


I suppose the sketches are 


derable numbers, and this is 
eir making. 
The stock is first 


and 


arly self-explanatory. 
ned in strips to the right thickness 
and is then sawed to 


the width a, the 


ngth with a gang of saws, using the 
se jaws, Fig. 2, pushing the stock end- 
ise against the gage pin a before tight- 
ning 3y care in squaring the collars 
etween the saws to the required length, 
small in diameter as the 


ng saws as 
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work will permit and thick enough to stan1 
ithe work, the pieces can be sawed so ac- 
curately as to require no other machining 
on the ends. I personally think that the 
quickest and best way to make gang saw 
cut to length is to have the collars between 
j 


the saws rather shorter than required an 
to adjust with paper washers. 

The next operation on the pawls is drill 
ing, using the jig, Fig. 3, in which a piece 
is shown clamped in position. On throw 
ing up the cam lever and drawing the bind 
er B 
out after it 


intended to touch the work, 


to the right the piece can be lifted 
is drilled. The pin b is not 
but prevents 
its being put in wrong, as it is longer 
A spring is provided at the 


work against the 


the other way. 


corner a to press the 


guide pins. The jig is of course turned 
over for the drilling, standing on the four 


corner studs. 

drilling the vise jaws, Figs. 4 
and 5, are used to hold the pieces for mill 
o shape. At a, Fig. 4, the 
cut is taken, and for this perhaps two cuts 
will be required. The 
hold the work against the gage pin for this 
cut. At b, c, d, f and g one cut is suffi- 
cient, but at e two cuts. With three spe 
cial formed cutters one cut at a and b, one 


heaviest 


end screw helps t> 


at e and one at f and g could be saved, but 
formed cutters are expensive, and it would 
not pay unless large quantities of the pawls 
were to be made. 

For the last operation, drilling the pin 
6, is used. No means 
are provided for holding the work on this 
jig; the hole is so small it 
not 


hole, the jig, Fig 


was thought 
necessary Mac 


Making Worm or Screw Patterns. 
Editor American M: ni 


S. H. Ortway’s letter, on page 1340, 
about “Cutting Wort or Screws on the 
Circular Saw,” is interesting and instru 
tive, and for producing this class of work 


all right 


but to my way ot nking there happen 
to be i be ( | 
Let us a rder has bee 


( 
co 


3l 
received at noon for a worm pattern, 7 
inches outside diameter, 2-inch pitch, w 
a depth of tooth of 1 inch, and an over 
length of 11 inches, the hole to b for a 
2'3-inch shaft, with the seemingly unrea 
sonable request that it be ready to cast the 


next day. Just to show off a little, we de 


Ci¢ 


} 
le to ge it Cast 


is how it can be done. 





A block is turned in halves to form the 
body, as shown in the sketch, to the d 
eter at the bottom of the teeth, 5 inches 
and long enough to provide for core 
prints Then two half rings are band 
sawed to the inner and outer diameters of 
he teeth, 5 and 7 inches respectively, cart 
eing-t n to use stock of sufficient tl 
ness and width to make a sawing jig out 
of Se under of <« f them Nex 
we ike a triangular templet of flexibl 

irdboard, t scribe th l ( l 
base on t nside of the h stock d 
to Vv ( t 1 Same we tal the Pp 
nche perpendic the de 
| 1 ife ence 5.708 the r 
ind draw the hypothet nect n 
We set off as many tooth sections as we 
need by simply bending tl cardboard t 
conform to the semi-circular shape of the 
tooth stock, the hypoth e giving us th 
desired pitch line. Now w the 
tock allowed on the back and sides of the 
tooth stock, we make the sawing jig anda 
this worm calls for a tooth with a 15-degree 
angle at the sides, we tilt the band-saw 
table to that angle and fasten the sawing 


O, D 
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i ra 
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mans Fig. 6 
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to 


Ww 


with a single wood screw through 
saw slot. The the 
jig is fastened in its proper rela- 


jig to it 
the angle at which 
sawing 
tion to the saw blade is found by using 
the pitc the and the 
outside circumference of the wi 21.99 


Now having 


h, 2 inches, as base 
rm, 
inches, as the perpendicular 
Jur jig in position, with the saw points 


‘oming exactly in the center of the circle, 


\\\M 


Halt Pattern. 





«4 




















Half of Body. 
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| Band Saw Table Tilted 15: 
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MAKING WORM OR SCREW PATTERNS. 
we are ready for business, and after saw 
ing as tooth 


sawing one side guided by one end of the 


many sections as we need, 
jig and the other side of the tooth guided 
by the opposite end, the tooth stock hav 
ing made a half rotation each time, and 
producing a perfect job, we just glue and 
nail them in their proper positions on both 


halves of the body. Finishing the ends to 
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the usual shape, with a little sandpaper 
here and there, and sans varnish, we are 
ready for the molder about 4 oclock the 


When the party comes for the 
and the 


same day. 
pattern the next day he 
casting, too, at which he expresses sur- 


gets it 
prise. He also expresses surprise at the 
size of the bill; but when we explain that 
we not only charge for doing the job but 
for knowing how, he pays, not without a 
few remarks “touchin’ on and appertainin’ 
to” highway robbery, etc., etc. 

If the worm tooth is to be 
gear teeth usually are, saw the same to 


shaped as 


the base line with sufficient angle on the 
sides, so that there will be as little as pos- 
sible for the turning tools to off, 
which obviously should only be attempted 


take 


with the lathe running at a very slow 


speed. 

We recently made a house mover’s jack 
screw and base by this method, and the 
thread for both the and 


sections screw 
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wire is brought up nearly parallel to the 
punch, giving little chance for spring and 
that little at the worst possible angle for 
accuracy. At the risk of bringing down 
on my head the wrath that has fallen on 
Mr. 


the wire as shown in the accompanying 


Fulton's, I suggest that by making 


sketch the tool can be used for the fina 
heavy blow as well as for the first light 
one that merely pricks the surface. Ir 
my sketch the springing should be mostly) 
at a, thus not affecting the spacing. 

One of the first thoughts a 
when he alights on something of this sort 


fellow has 
is: “This is so simple it cannot be new 
Someone must have thought of it long 
x E. R. PLAtIstep 


ago. 





Fillet Gages. 

Machinsit : 
the 
F, Wertheim on page 878 about fillet gages 


Editor American 


I quite agree with remarks of M 


and have often wished I could buy a few 
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SCALE OR FILLET GAGE? 


the corebox for the base were sawed from 
the same stock, and gave perfect satis- 
faction. . Op Bos. 





Another Spacing Center Punch. 
Editor American Machinist: 

I have paid scanty attention to the dis- 
cussion that has been going on over spac- 
ing center punches, never having had use 
for such a tool in my own shop experience, 
and so I may be sending you something 
already published, for I cannot believe I 
am the first to see so obvious an improve- 
herewith submit. In 


ment as the one I 


the punch shown on page 1357 


/\ 


the spacing 
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ANOTHER SPACING CENTER PUNCH. 
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FILLET GAGES. 
made, say, in the style that Starretts make 
their tools. ,I enclose a sketch of a pait 
I made for my own use, which are as often 
loaned as used by myself. Made from steel 

1-16 inch thick, I find them very handy. 
While on the subject I might add that 
wishing to use one of a different radius 
from any I had, I asked a fellow-turner 
‘Just out’ from England, who says there 
are no good mechanics in this “kentry,”’ if 
he had any in his possesion that he could 
lend He said he’d never seen 
when he wanted one he filed it 
While saying this I noticed 
the 
I got the 


me any ; 
out of ‘ 
piece of tin. 
him taking a size (?) with original 
of the enclosed photograph. 
drafting-room boy to take a snap of 
without the knowledge of the owner. | 


fancy it’s a better fillet gage than scale 
What do some of the other readers say? 


Cynic. 





Competence and Ease—Incompetence and Dis- 
comfort. 
Editor American Machinist: 
Looking over the columns of the “Am 
Machinist” 


the finger marks of competent mechanics 


erican of any date, one sees 
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mostly journeymen, a few employers and 


many executives. Looking over the em 


ployees of any shop, one sees the compe 


tent men leading a comparatively easy life, 


iking hold of any job on a moment’s 

‘tice, going at it in a methodical, sys 

ematic manner, with a familiar touch and 
} 1 } 

easy swing and achieving results beyond 

he pale of unfavorable criticism. There 

no haste and no waste with their accom 


inying disturbances, no need of the fore 
in standing over them, correcting their 
setting the tools and doing the b 
elf after all, while the incompetent 

n with the same conditions perspires, 
ses, asks fool questions takes twice the 


1c to do the same job and makes a botch 


it after monkeying around in a halt 
irted, indifferent and disgusting way 
Employers as a rule are competent me 


anics, and generally have served their 


climbing from 


ne from tool-monkey up 
ne place to another by strict attention 
the job in hand and a diligen 
and common sense to all 


both 


sion 


n of brains 
lings appertaining to the business, 


side the shop and the office. Occa 


lly, however, one finds an exception, 
ich proves the rule (7) \ most re¢ 
irkable case of this nature came to 
while working in 


\ly 


pre 


tice a short time ago, 
mall shop, on punch and die work 
had 


twenty 


nployer been engaged for the 


ding years in the manufacture 
made up 
iad used 


ften took up a 


an electrical appliance, mostly 
stamped sheet metal He | 
wer for many years, « 
his dies, 


made many of 


five integral 


\ 1ob came along involving the install 
n ot sixty incandescent lamps, necessary 


res, switches, switch-board, dynamo, 


te., the belts, countershaft, dynamo and 


ulleys to be supplied by the owner thx 


ntractor to decide the sizes of each 


\ wireman was detailed on the job, but 


knew nothing about the mechanical 


nd ot said he would be 
The 


speeds of the pul 


it, so the boss 


ere to see him through boss asked 


e how to figure the 


ys, then he said he would run the coun 


at 600 revolutions per minute I suc 


eded in 


nsidered it ni 


cutting this down to 450. He 


cessary to cross a f}-Ined 


uble belt. running at 2,000 feet pet 
nute from counter to dynamo, to carry 
hor se-power, while a 3 inch singel open 


goo feet from line shaft 


running at 


countershaft, was also expected to carry 


lorse-powel It was put up this way 

der my protest, and a_ brilliant 

ure was the result It was then eces 
to show Mr. Kent's figures to get 


s of the right siz It was decided 

put two small flywheels on the counter 

ft. a gas engine being the prime mover 

: a : 

d giving a varving ligh These were 

en from a small gas engine and weighed 
. 

t 250 pounds eacn ch terwe ohted 
, 

course, but no ention was paid 1 

The result n be nagined No 
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one was hurt in the discovery of the 


force. A 


15x4x5 feet deep was put in for a machine 


action of centrifugal foundation 


weighing 500 pounds and a countershaft 


weighing 600 pounds. When the hangers 
were taken down the strips were taken 
out of the boxes and thrown away, lea\ 
ng the boxes loose on the shaft and in 
the hanger Che wheels had n vet been 

lanced and were again put up S 
hrs OT ¢ e the shaf ran he rie 
s hefor 

Phe « isc oO! 1 the I ible was the 
I ind heels were balanced Lii¢ 
boxes | fitted ind wed, the Natt 
ne up and | ed, the nachines 
vere properly fastened, and now they run 
all right But what a botched job! Had 


mechanic taken hold 


131 ' '— ; 
ave been done right once 


oT it 


r all in less than half th 
and 


taced excuses tO OCT 


time, with 


pulleys to put on the shelf 


\ tlic knowledge l ( ngere s 
ung’ should be changed to “too littl 
knowledge is a dangerous thing and 
It little technical know eda certainly 
Is a serious handicap when you attemp 
ob a little out of the ordinary routine 

f your business \ man who knows 
why he does a certain job a certain way 
will know why it cannot be done a certain 
different way, and alse how it can be done 


nother different way, 
thinl tt ln ] 
NK trap need never be Out Of wear (as 


devising new 


Ways Of doing a job quicker and bette 
ra way to do new Job and do it righ 
‘ } " 

to begin with every man is the son of 
his own works ind f the voung man 
knew and the old man could, there’s noth 


ing but 


would be done,” are two axioms 


remembering and the 1 scope 1s 


Some Questions About a Die. 
Machinist 

Joseph V. Wood 
al le on blanking 
and stamping a fancy shell Will Mr 


Woodworth kindly answer a 


editor 


On 


\merican 
page 1231 M1 
worth contributes an 
ques 
in regard to 
first Was it impossible to make th 


tions 


stamping punch he illustrated solid—that 
is, without a hole bored in the center and 
nserting a stud I have made quit« 
number of similar piece ind have neve 
found any projection t vould interfere 
\ the f . gv I urtact 

5 d Why « he « et ly eal 
tl aie in f p ke ed 
charcoal unt ft poss 
ind then hea ght red and st 

n ] drop w , h facst¢ ed 
the he 1 of the har When th ait 
would be taken f1 the drop afte ) 

ck two bi ae fe d 
r black hot ind ec + +) WAY 
vould 1 ery I ( ) y where t 
was strucl ‘ ec te 


1 a ( 2 d is pul 
} e ¢ pt 1 five time cere \\ ild 
he < side , 9 d 
‘¥ 
\\ ' ' 
‘ nis ci \ 
e¢ hon rt 
d I 
\\ e d 
g ‘ 
p ' \\ 
( t ( ( 2 
wT tT i’ p> 
It ld have planes 
dt vg: 
| ea 
G ‘ v de 
ession had been turn e die. It 
tlic « ess ec t 
piet ‘ 1 I | }) de 
tn f rug rT ile in 
' ; de exactls ( e of the 
( ) 7% ) e the 
Wwol ( \ e dey e corru 
gatiol r Vay 8 i tew 
‘ ] ray gra C 
ti p wit he itting the 
{ ne ‘ i tT tut ny tl 
\ e] dl v v d ] i dl 
earings { the 
bench ag d relievins dsp. 
et r pre rd bl 
li gy and st 
ng re ( CAC 
: wl 
VV ( ' ( l ike 
iad tt ft ra 
eet Whi the « e blanl 
¢ 1 I ) nk nly 
\ ‘ | i ng, put it 
tric pune ds dic d torm a 
1 ! i ( ect diat 
okie W ( lf-tone 
Nat 1 ‘ Vhe ugation 
d 1 e mi ced t 
ae y 9 ‘ TY efter It 
edge t ¢ wWe>»re colloped the he 
duce \ ( " el ted t 
end , « wat t d ot be v 
Ip \] W oor rth to explain tl 
S \\ Lie 1s¢ k-holds 
B ce ( 
lWserl ‘ 1 \ nk 
eep I 
‘ T ‘ ‘ 
} ind 
CCTM t t 
f hold 
' on ‘ 
( I > ‘ 
\ ‘ 
o 1 mpl blanl 
\\ ] I I 
’ A fact 
‘ P ‘ 
il | re 
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Seventh: Why was the shear put on the 
die instead of the punch, which is much 
Was it to keep the blank 
very 


easier done? 


traight? He says the metal was 
thin. Now, when this is the case it is not 
necessary to 
metal will not take the shape of the punch 


it will spring back 


shear the die, because the 


owing to its lightness; 
straight. If it were heavy metal I could 
understand it. 

Eighth: Why did he give the cutting or 
blanking die so little clearance as less than 
14 degree? Is he not aware of the fact 
that when he hardened this die it would 
All straight 


surfaces become more or less rounding in 


have no clearance whatever ? 


the process of hardening, and as the walls 
of this cutting die are straight through and 
through the same effect takes place there 
and if they come out with any clearance 
in a case like this it is a piece of good luck 
only. In all light metal for blanking dies 
the rule is to give 2% degrees clearance 
right up to the cutting edge, because a 
perfectly clear cut free from burr can only 
be obtained this way. No matter how 
sharp the edge is, if the walls are straight, 
there will be a slight burr caused by rub- 
Keeping the 


“cuts no ice” on thin metals 


bing on the sides of the die 
blanks to size 
such as light brass or tin, because there is 


very little wear on the dies and they do 


not have to be ground often. Millions 
upon millions can be cut without any ap 
preciable difference; so giving “‘little o1 


providing for the day 
that will never come. Mr. Woodworth is 


not the only one of your contributors who 


no clearance” 1 


errs in this respect. For heavy metal it is 
quite different, as the dies must be ground 
frequently, and it is always more neces 
sary to keep them to size. 


B. J. DouGcuenrty. 





A Keyseat Rule. 
\merican Machinist: 
a new idea on a “large and 
If one has to lay out a 


Editor 

Here is 
small scale’: 
keyway on a shaft and is without a keyseat 
rule he may be able to find in his tool box 
a rule such as we use in a combination 
square, with a groove in the face of it, 
and, if he is fortunate enough, he may find 
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into the slot, as shown. If so, put them 
together and you have as cheap a key- 
seat rule as ever was used. 


C. W. Putnam. 





A Permanent Snap Gage—Limit Gages. 
Editor American Machinist: 

In commenting on Mr. Putnam’s snap 
gage shown at page 1337, you say that it is 
“obviously impracticable to make these of 
different dimensions to act as limit gages.” 
Accompanying sketches show three prac- 
ticable ways of accomplishing this, and I 
believe they have been used before. Fig. 1 
A having been 
002, ac- 


shows one method, part 
lapped or ground away .OoI or 


_ 
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PERMANENT SNAP GAGES 
cording to the limit desired. In Fig. 2 one 
side is made in two parts and center piece 
C is 
amount. 


reduced on one end the desired 
Fig. 3 shows center piece paral 
lel and part A held 
amount by paper. In making a limit gage, 
I suggest that the ends be made different, 
as shown in the sketch. This enables the 
user to tell at a glance which is the large 
or’small end and facilitates the measuring 


j Sse Mes * ee \ » 
‘y 


away the desired 
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also a scale of any length that may set 
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of the piece when lapping or grinding 
piece A to allow for desired limit of varia 


W.R.G 


tion in piece to be gaged. 

[The great merit of this form of gage 
as we stated in the comments on Mr. Put 
nam’s article, is that the more expensive 
center piece which determines the size is 
not subject to wear, in consequence of 
which the correction of the gage, wher 
worn, becomes simply a matter of resur 
facing the jaws. The construction of Fig 
1 throws part of this advantage away, as 
the desired difference between the limits 
is in the jaws, and this difference must be 
jaws are 


afresh whenever the 


There are no objections to Fig 


made 

ground. 
2 after it is once made, but the origina! 
lapping of the center piece is much more 
difficult. 
gages in one structure. Of course many 


The gage is rea'!y two complete 


shop gages are made without lapping, and 


in the present case, if the work of a sur 


face grinding machine was_ considered 
good enough for the purpose, the con 
struction of the center piece of Fig. 2 


would not be materially more expensive 
than that shown by Mr. Putnam 
ing Fig. 3, nice adjustment can of cours« 
be had through the use of paper as d 
It seems to us, however, that this 


Regard 


scribed. 
form of gage makes it feasible to dispense 
with reference gages. The center piec 
becomes a permanent record of the siz« 
and for such a purpose it does not seem t 
us that the use of paper is desirable, though 
good working results can, no doubt, be 


obtained in that way. The constructio: 
1 is the one we had in mind 


footnote to Mr. Put 


shown in Fig. 
when writing the 


nam’s contribution.—Ed 





Private Stocks of Tools. 
Editor American Machinist: 

I was much interested in that part of 
W.’s article on page which referred 
to the private hoarding of tools, and 
responsive chord 
I would like 


to give a few reasons why these practices 


1343 
think it will touch a 
among machinists generally 
have a place in our shop, without defend 
ing or condemning them more than I car 
help. 

If a careful examination was made, it 
would be found, I think, that the men 
who have the very best little private too] 
departments are the very best men in the 
shop and the ones most valuable to their 
employers. Now,thebest men help to make 
the reputation of a shop, and all of them 
are not efficient exactly because they were 
born that way and could 1 ot help it. Some 
of them have accomplished something in 
the way of efficiency by thinking and try 
ing, backed by a definite purpose to make 
something of themselves, and what thes¢« 
men do there must be some good reasons 
for. About half the men in a shop will 
never make a makeshift tool to facilitat 
any shop operation. They would rathe: 
hunt about the shop long enough to make 


— 
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yne, and then, not finding it, resort to 
iny old way to do the job. 
There are nearly always two or more 
vays to do a piece of work, and the man 
vho will hurry to make some little con- 
rivance to help himself out of a hard place 
ght frequently feel inclined to proceed 
th some less expeditious way if he 
some tool which he might make 


turned into the 


new that 


vould have to be tool 
yom. 

The tools a man will accumulate in this 
vay are worth more to him than to any 


ne else. He will find uses for them that 


thers would not, and they will save him 
any a trip to the toolroom. There are 


me things that a man will do and others 
do. He 
stopped now and occasionally by 


it he habitually will not may 


a club 


1 


a reprimand, but if he has what to him 


good reasons for his course 
will be apt to follow out 


can. 


Suppose a workman has occasion t 
ike a small boring tool, either for a 
he or in the form of a boring bar to b 


sed in a chuck tn the milling machine, for 
ome special job, and that he in set 
this 


indy on 


been 
and 


Now, 


h 
where 


vill be useful also in the 


1 4 fc ] ] 
e knows that most of the men are look 


ng for just such things as these 


lige i 


would resort to almost any makeshift 
rather than make one, and that if he turns 
nto the toolroom the chances are very 
+h against his finding it again. He i 
mbitious and wants to see his work go 


10ows the boring tool is a good 


1 ing; he k1 


ling and does not want to 


] - ] . ] al 71 
lers, so he npiv takes care 


he already ha 
Then there is the 


\fter a man has been to the toolroom a 
few times to find one to lap out a bushing 

1 finds none really suitab ind finally 

s to make one, for a hole that is a dif 
ferent size from the rest, and t i really 
fine article in the way of a lap, it seems 
like parting with a good friend to deliver 
it up. Didn't he lap that last hole, includ 

g the time spent in making the lap 
which was hurried, quicker than either of 


he other holes? The other laps were 
small and he had to keep hammering them 
up, and even then he couldn't keep them 
harged with emery properly to fill the hole 
If he wanted that good lap the next day 


t was turned into the toolroom, it would 
the 


be in as bad a condition as ones he 
had so much trouble with. 


We will c 


where there is not a reamer under 


nsider the case of the shop 
14 inch, 
except perhaps one 3-16 inch and one % 
inch, that are .002 or .003 inch under size 


aiong 


ind yet holes have to be put in right 


small and inch 
that there is as much need of reaming as 
f The ideal 
way certainly be for the shop to 
keep The best 


will say, would be for each man, 


between a very one 


there is of the larger holes. 
would 
next 


a supply way, we 


as he had 
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occasion, to and, after 
turn it the 
there would thus soon be a good supply. 


But there? A majority of the 
hands 


make one laving 


used it, into toolroom, and 


would 


would never make one; would not 


feel that they had time. These are of the 


sort of tools easily broken and hard to re 


place, and the work of keeping the shop 





supplied would fall on a few. Under 
these circumstances is it any wonder that 
when a man makes a reamer he some 
times puts it away for future use, and that 
after a time it comes about that a few of 
the men in a shop who are nearest each 
other and have the most in common come 
to know where they can perhaps find some 
tool they are in need of? Many of us 
have had the experience, at the toolroom 


window, oi asking for son 
Clal nature th we kne vy Tf eXIist 1 that 
hop, d eing ld there iothing oT 
the kind there, thet being little n 
explicit, again ring that they have 
such tool and f ou remembering 
ibout where \ pt and getting wh 

wanted N e of the men int 
hop did l I f that tool ind other 
who did would have been able or 
ta ey W ] t have rememberec 
mucl t ive been pe 
( ging t s W of 
would de Wal difficult 
cially l thie lal to 
men 

It has ‘ e < el 

g ti t ay rt th 
difficulty w 
whose | \ ne 
( ul tor \ \ ted i I ea ( un 
terbor ie s = : 

la t i d. | ‘ é 

rned to ] ' ‘ 

1 ki \ vha W 1 tine ‘ Mn 
ry ld th whe 
nyt { t iry W d 

uld g 

, her the oO the 
\\ it here the \ | " 
vould ¥ ef 1 anid 
nd th t hit d be tound, hay 
it made I thir | 1 where such 


department as th 


valuable in a sl p r] plan could, and 
pr rhaps should, be comprised in: the tool 
roon \s conditions are at present in 
many shops, the man in charge of this 
room does not understand the require 


ments of many cases come to him 


and many valuable tools are stored away 
on the shelves out of sight and are hardly 
Certainly 
old 
before he learns the 


room xX 


ever used. a new man has to 


become an one, in point of service, 


Aluminum Vise Jaws — Trouble with a Taper 
Boring Lathe, 
Editor Machinist : 


A kink which most machinists have not 


American 


had a chance to try is the use of alumni 


num vise-jaws. They are much better 


than copper, in that the work is less liable 


to be marred, and if sheet brass 1s more 
expensive, area for area, than iminun 
f the same gage, I should think the alu 
minum vist w would cheaper wher 


metal Cal 


idily be bent i » the des ed shape, but 
f cast aluminum is used, it will not stand 
much bending I prefer the ca meta 
ibout % inch thick 

The following shows the trouble that 
may be occasioned by lathe boring a 
ittle tapering, and also how I got out 
of the trouble had to put a 2'%-inch 
reamed hole through a piece f machine 
teel 4 inches in diameter and 12 inches 

12 [The reamer to be used on the job 


m type with a puiot 





| 
I put the piece in the chuck and used the 
eady rest in the way, making the 
ile so that p would fit about right 
I thoug] when I took the piece 
of the lathe and tried to ream it, the 
lot would g nly about three-quarters 
f the way throug] [ drove a mandrel 
Lie er I 1 go, and 
y I ng le deat it pretty well 
[ managed to get it on 1 nt Lhen 


the 


teady rest, 1 ing t] mi e as the 
ce previ d f nd for 
sal 1 the 

£ S y Oe 1 

f It vy ut 

1 ign to ¢ < r t 1 
to gi oug ( fro 
d COVE I | ad i 

1 h at ( i 


Conciliation and Arbitration in the Coal Mining 


Industry 
Wi i\ 1 wi 
{ f e Illinoi 
( 1 One \ | Ming 
\\ > I . 
‘ 1 1 ha 
( ( t { I 
| t! t¢ 
ed in | is a 
‘ nple ot f 
rinciple d ne f bi 
methods of p lure he relation 
betwee the mi I ‘ emplovers 


eecting of the American Economic 


Association at Washington, Herman Justi 
ré id 1 paper unde: tiie title viven ibove 
from which we extract some passages be 
low \fter referring to some of the dif 
ficulties in Illinois and among others to the 


fact that of the 


in the State fully 


40,000 miners employed 
40 pel 


of the English language, the spe 


cent. are ignorant 
iker said 
expected to describe the system 


and arbitration in use in 


the coal-mining industry of Illinois. There 
is not much to describe Chere is not real- 
ly much system about it It is, after all, 


hu- 
get- 
the 


effective 
common-sense arrangement of 


ting together on common ground in 
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hope of reaching a fair understanding. It 


nor less than a sort of 


is nothing more 


balance-wheel of a great industry—albeit 
a device intended to keep the men at work 


to enable them and their em- 


long enoug] 
ployers to think calmly and dispassionately 
that if 
dif- 


Over questions in dispute, certain 


this is done a fair adjustment of all 


ferences will surely be made. In fact, our 
joint agreements provide that where dif 
ferences or disputes have arisen ‘the 
miners and mine laborers and parties in 


volved must work pending an 


Ata peri vd 


continue at 
investigation and adjustment.’ 


not very remote it was the universal cus 


tom to stop a mine whenever any dispute 


when a demand was made, and 


arose of 
idle it remained until the operator yielded 


or the miners were exhausted. This clause 


of the Joint Agreement is still violated far 


too often; but even so, it 1s a tremen- 


dous advance movement which has _ re 


sulted in great saving of time and money 


to master and men alike 


“While I shall try to plainly describe the 
plan of conciliation and arbitration pur 


sued in Illinois, still it seems that what 


you most desire to know is not so much 
how differences and disputes are settled, 
but what it is that occasions these differ- 


ences and disputes, and how to prevent 


them; for it is e enough for fair men 


of average intelligence to determine upon 


is) 


a plan by which their difficulties may be 
brought to 


up to 


settled, if they can only be 


the real causes leading 


This is 


agree 
these 


upon 


difficulties our objective 
point in Illinois. 

“With scarcely an exception, every strike 
that 


where there has been bloodshed and de 


has taken place in our time, even 
struction of property, has finally been set- 
tled in friendly council. Our plan is to 
prevent these senseless and costly strikes, 
the 


arising 


and many differences and disputes 


and which 


seem to place them in the attitude of ene 


between master men 


mies to each other, are settled in the same 


manner in which the most destructive 


by meeting 
self 


strikes are finally settled, viz., 


in friendly council, where we try 
control long enough to enable us to say: 
‘Come, let us reason together.’ This is, 
practically, all there is of the plan pursued 
in the coal-mining industry of Illinois, and 
of this plan to prevent strikes and to pro 
mote harmony and good feeling it can be 
said, at least, that it is the fairest thus far 


Under it 


offered every inducement f 


doing right and of avoiding conflict is 


afforded, and its application proves that 
such a plan could only have been inspired 
by high and honorable This hon- 


the 


motives 


est tribute is due coal operators of 
Hlinois, who inaugurated the plan in their 
State, and to the officials of the mine work- 


And 


is only a 


ers who have cordially supported it 
yet the plan is not perfect; it 
it is a good and hopeful 


shall 


beginning, but 


beginning, as | endeavor to show, 
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and that the plan will be amplified and 

improved, I confidently believe. 
The idea, after all, is that these agree 

ments are nothing more nor less than bus 


iness contracts, such as business men gen 


erally enter into and perform every day 
of the year—contracts which must either 
be respected or repudiated. It is not neces 


in other departments of business to 


establish special tribunals designed to ad 


sary 


just differences that grow out of con 
tracts or agreements between business men 
and they should not be necessary in a large 


percentage of disputes growing out of thes« 


agreements between employer and em 
ployee. That is what the movement in 
Ilinois is aiming at: viz., the application 


of business methods to business matters 


If respec cted, the business idea is carried 


out; if repudiated, it 1s war. 


“When the disputes or differences arise 


the representatives of the United Mine 
Workers meet us by agreement and with 
them the miners and operators who are 


directly interested. Together these repre 


sentatives of the two interests, without ob 


serving any prescribed form, meet and 


proceed to hear testimony, with a view of 
all the 


questions involved. 


eliciting facts bearing upon the 


The main idea 


of these investigations is to bring out 


clearly the exact facts, and when this is 


done we have found that nearly all ordi- 
troubles adjust themselves before we 


The 


nary 


have been a great while in session 


great advantage of such meetings 1s that 
it affords employer and employee an op- 
portunity to meet upon common ground, 
and that long-standing grievances for 
which there had been little or no founda- 
tion can be brushed aside, and that the 
representatives of miners and operators 


alike can avail themselves of an excellent 


opportunity to explain the meaning of the 


joint agreements; the purposes they are 


intended to serve and the importance of 
complying with the spirit as well as the 
letter of such agreements 


‘Tact will prevent trouble. It is safe to 


say that there is really no valid cause for 
95 per cent. of these differences and dis- 
putes being brought to the attention of 
the miners’ officials and the operators’ 
commission, and very often by the time 
these differences and disputes reach us, 
we find it necessary to deal with some 
offense growing out of contentions and 
bickerings over the most trifling matter. 


If, by some magic touch, we could burn 


into the brain of the mine manager, ‘A 
soft answer turneth away wrath,’ and 
into the brain of the miner, ‘A polite 


request will obtain tenfold more than a 


rude demand,’ we would soon be prepared 
to dispense with much of the tedious work 
now performed by those entrusted with the 
difficult task of preserving peace where it 
where it has 


is threatened, or restore it 
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been broken. The work before us is, there 


fore, largely educational—a vast work t 
be performed by and at the expense ot 


comparatively few men in the coal-pro 
ducing industry of a single State. It would 
be idle to endorse the claim that our con 


ditions in Illinois are ideal, but that there 


is a marked improvement and a hopefu 


outlook, no careful ob can deny. 


“Strikes, even when limited to a single 
mine and continuing fo rt perio 
of time, entail heavy loss on employer and 
employee. Three hundred dollars loss pet 


day to the average coal-mining company 


ry low estimate. It 


impossible to accurately 


and its men is.a vé 


determine 


eregate saving as the result of the [lin 


Coal Operators experiment, but one-quat 


ter million dollars would be a low estimate 


of what has been saved in the past year t 


miners and mine owners, and this expert 


conducted at a trifling cost has not 


ment 
only brought mine owners and miners t 
a better understanding of each other, but 
it has brought the mine owners themselves 


together in a closer union and to a more 


just appreciation of each others’ rights and 


to a 


the tance of! 


the 


recognition of impor 


organization among employer class.” 


Again the Humbug. 


us tnat 


It is a little 


the showing 


surprising t 


that has been made in 


columns and elsewhere, of the doings of 
the 
should still 


peculiar business with prominent machine 


“Southern Review of Commerce” 


1 do 


undertake to anv of its 


tool builders, and especially to make prop 


ositions to them which any intelligent 


schoolboy ought to know are humbug 
The & Sharpe 


Company send us a letter received from 


Brown Manufacturing 


this concern, asking them to correct an 


editorial article and to return it if found 


all right, at the same time offering in this 
letter to sell to the Brown & Sharpe Man- 
ufacturing Company copies of the paper 
containing the proposed article at 15 cents 
100 copies at 12 cents, 
eae 


aecreasing 


per single copy, or 


250 at 10 cents, etc., ona scale 


more at 8 cents per copy 


The article which the “Southern Review 


to 1,000 or 


of Commerce” proposes to publish is as 


follows: 


WE WERE RIGHT 


Accuracy of a Former Recommenda 


The 


tion fully Confirmed—Again Proven 
to be the best Machines 
‘It is with some feeling of satisfaction 
that the ‘Southern Review of Commerc: 


sees a vindication of former indorsements 


rious articles 


of worthy firms and merit 
We have always given careful attention t 
| 


inquiries received from subscribers, and 


to furnish them with reliable informatio1 


on any desired subject free of charge 
The ‘Review’ has the largest circulation 
of any trade journal in the country, and 
no other publication of its class could 














‘ 


1 
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ford to maintaim such a large staff of ex- 


verienced reporters to make these expen 


ive investigations in the interest of its 
aders. 
“Over a year ago we received inquiries 


fidence 


which we were asked to recommend 
best Machines. 


me could be obtained. 


to state where 


We fully realized 


and 


the importance of the subject, and the con- 


be 
We made a careful and thorough 


which would reposed in our 


swer. 


nvestigation locally, also referred the mat- 


ndings, and 


nharpe 


to our representatives in all the prin- 
al cities, and found that the Special Ma- 
inery and Tools made by the Brown & 
Mig. Co. of 


re conceded to be 


Providence, R. L., 
We 


accordingly 


the best made 


torial commendation 


Only recently we received many similar 


from of our readers, and 


one 


uiries 


former 


verify the correctness of our 
mmendation, we placed the matter in 
hands of our reporters and investi 


ors who knew nothing of our former 
rsement, and after the most exhaust 
research they also have reported in 


rr of the Special Machinery and Tools 


by the Brown & Sharpe Mfg. Co. of 


widence, R. [., which proves conclus 
ly that these machines are doubly 
thy of adoption and use, and also that 

trained reporters of the ‘Review 


ver do anything by halves 

We would advise all interested to ad 
s this company direct They are well 
wn for tact and enterprise, as well 
ng integrity, and their standing som 
cially is of the highest ordet Che 
iness is conducted « line that is 
sing to each and every customer, a 

mptitude is a special feature of thei 
iness methods 

We have no personal interest in them 


their machines,except to commend them 


the best in strict accordance with our 


we are proud f the fact 


these 


there has never appeared upon 
ges an unreliable or purchased indorse 
if oie 
Chis will readily be perceived to be the 


st arrant nonsense. No intelligent ma 


man could think for one moment 


such an endorsement by an abso 


tely unknown paper without any standing 


rf ctly 


ly be w 


itever could possib orth a single 


to the Brown & Sharpe Manufactut 
Company or to 
certain 
w of Commerce” has no 
hers upon its staff that 
w the difference between : 
w the difference between a 


ne and a steam hammer. or 


competent in any way to judge as 


whether a machine is good, bad or 
1 


it It is nothing but absolute. 


e humbug from to end, and 


are surprised that this concern has the 


eck to send propositions to any promi 

nt ] | ‘ ] . 

t tool builders, and still more surprised 
the postal authorities allow such a 


sparent swindle the u 
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Statistics of the Machinery 


Industry. 


Massachusetts 


Massachusetts 
Industrial 
G. Wad 


Statistics 


of 
has 
Chronology for 
Chiet 


published Part I « 


1901, by 


lin, ot of 


Labor. It covers the vear 1901 from Janu 
ary 1 to September 30 Chere is given 
a digest of business changes, also some 


tables of statistics which for machines and 


machinery show the following figures: 


New 


structed, 


establishments buildings con 


10; machinery added to plants, 


6; other additions to plants, addition 


of new class of product, 1; increased 


capacity of plants, 1; changes from private 


firms to corporations, 2; changes in firms 
firm names, etc., 2; removals from one 
town to another in Massachusetts, 2; in 
troduction of electric lighting and power 


into tactories ; suspensions for vaca 


tions, 4: suspensions taking, 1 


suspensions on ac of high water, 2; 
suspensions on account of repairs and im 
provements, 1; suspensions on account ot 
dull trade UO ) > S id fi1 te s ( 
duratio1 pens s on account of 
retirenk 1 1¢ (no successor ) 
1, Sale ip whole or in part, 7 
les of pl 5 to I combinations 
n s ‘) tm 1 irers 2 
I Vv pol ) h S2.555.000 agers 


Friction of Lubricating Oils at High Tempera- 
tures. 





re n a Ove-namee 
iby¢ v Sig apt n the “Zé 
chril cit Vere Ss ck chet Inger 
1 re hit I \ ly mstract ] iS beet 
made for the | ! tf Civil Eng 
nee! London, England 

‘In a paper published on this ID 1 EK 
by Thurston in 1&g9, it is stated that the 
coethcient t triction of lubricating oils 
decreases as the temperature rises to a 
limit of about S2 degrees Cent from 
which it is concluded that heating of the 
bearing ) legres ust not be re 
garded as ! d that a hot bearing 
need not be cooled unless its temperature 
exceeds 1OO degre Cel Phe tthe 
draws attention to the fallacy of thes 
views Which only take account of the fr 
tional re r ( vl h, even 1f thi 
latter were the princip tor to be con 
sidered, would 1 1 true generally 
Leaving aside the question of the dang 
of a hot b o. the nall saving of 
energy due to the 1e of the coefh 
cient of tri 1 ¢ would be ta 
more than count ‘ vv the amoun 
ot | it wasted ll ping a bearing 
tempe rature I S2 degre 

“Two ca Ss col ite the | tins 
ot a beat ng (I) \ quan \ r energy 
varying widely with the consistency of the 
oil, is expended in overcoming the intet 
nal triction (<¢ he ) or the o1 and 1S 
partly nverte oO heat Che amoun 


v4 
oOo! eat | ‘ Wa re ely 
sr 1 Kr Cl v i OO 
] TSe-powe cng l \ 1 iting 
vil, the iutl t | ire of 
the caring t 1 Cl e wit ng day 
t b 25 degre ( ec wit more 
viscous oils s 38 | 4o degrees 
and with a cylinder « 30 degrees. (2) 
An oil possessing small adhesion may, 
either by pressure or high speed, be re 
moved from contact with the rubbing sur 
faces, which may then be raised even to a 
red heat here can hence be no doubt 
tha SOMME v s wrong with a bearing 
Which becomes heated t temperature of 
So deere either the oil used bad, or 
© litthe of it is employed, or possibly the 
bearin s dirty otherwis« it of order 
| utl 2 ( l the 
cond ns e tuilt l good lubri 
cating \ ) It 
must Ire ! mM id 
particl ‘ ‘ 
cid, w ‘ le 
to thee ‘ 
(2) 1 1 ( I d 
(2 ( ed 
: lk f lo 
re ‘ 
ppeat . ty 
tl ‘ I ties 
fact ne r 
I ) \ 
) ‘ 
} 


New York 


1 ( r ‘ if ¢ 
of engine ( | received 
Kren 
2s liar ( | ue t 
Wi 

\ 

1 s 1) 

tl mM ‘ ( ( Ss 
1] } ' 
l ‘ re 
qiuet a 1 uit ne tl 1g 
vhicl plac d na ! 
( lve I ! nd b Ct 
10 1m ‘ ‘ cilindat 


neu 
il { ( 1 | ney Tié 
het het 
( top 1 { ( e | voy 
erneur | nk ore Worse 
1 1 Mion tre P p he 
r\ tig! ) 11 ] mal le 
engine gt ‘ 1 Cause 
m run ft the mil Nex 
OT rere ( }) ! dieu 
] } t ra p 1] hie mash 
elt in EK \ n come 
“Care ine ( ( ees 
hud engi! ( | = \ pla 
end « cp I ( rit 
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Our Machinery Trade with Russia. 

There is evidently someone in Washing- 
ton who considers it to be his mission 
in life to demonstrate by statistics of trade 
that the with Russia 
did no harm to our machinery trade with 
that country. Apparently this interesting 
person thinks that an American machinery 
builder will go by the figures thus present- 
ed through the medium of the press de- 
spatches rather than by his order book, but 
The latest effort of 
this before-mentioned interesting indivi- 
dual is devoted to showing that our ex- 
ports of machinery to Russia have. not 
been diminished by the increased duties 
levied by Russia as a result of Secretary 
Gage’s sugar decision. This might have 
been all right if he had stopped at that, 
but he goes on to be more specific and— 


sugar controversy 


we don’t believe it. 


falls down, because he instances agricul- 
tural having 
gone from here to Russia in undiminished 


machinery particularly as 
quantities in spite of the action of Russia 
without mentioning the further and most 
important fact that Russia some time ago 
removed all import duties from agricul 
little 


controversy and 


tural machinery, so that for some 


time before the sugar 
since as well agricultural machinery has 
gone into Russia absolutely free of import 
duties, no matter what country it may have 
made in; 


been consequently there is no 


reason whatever why American agricul- 
tural machinery should not have gone to 
Russia in undiminished quantities. 

But to know this will be small consola- 
tion for those whose business has been 
interfered with by the sugar trouble. It 
is folly to try to convince American ma- 
chinery builders by statistics that an action 
by which Russian import duties are made 
much higher on American machinery than 
they are on machinery imported from Eng- 
land, France or Germany does no harm 
They 


to American machinery builders. 
will not believe any such nonsense. 





Some Jobbing Shop Problems, 

A friend who runs a jobbing shop says 
there are some points about the business 
that he despairs of ever learning. Sup- 
pose, for instance, a man comes in with 
a job of work which is fine and demands 
the highest order of skill the. shop com- 
mands. Suppose the best machinist is put 
on to it and his time is charged for at a 
rate sufficient to pay his wages, cost of the 
portion of the shop and equipment he uses 
with something, but not much, over for 
cost of supervision. Suppose that during 
the progress of the work an expensive 
piece of it is spoiled by a mistake or by 
an accident, whose loss should this be? 
Our friend says his customers. when thev 
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know, as they sometimes do, that such a 
thing has occurred always insist that they 
ought not pay for the work done on the 
spoiled piece. In support of their conten 
tion they say that they agreed to pay so 
much per hour for skilled labor, that if 
the man had been skilled as he ought to 
have been, the mistake or accident would 
not have happened and therefore there 
ought not to be any charges for the spoiled 
work. In vain does our shop-owner friend 
point out that such things are inevitable 
and a necessary element of the cost of 
machine construction that must be pro 
vided for and paid for by somebody; that 
the man sells only his skilled labor at so 
much per hour and guarantees nothing— 
the courts having in fact repeatedly de 
cided that the cost of such mistakes can 
not be taken out of a man’s wages not 
his wages docked on account of them 
that nothing more ought to be required 
of the shop than it, or shops generally. 
can command, 7. ¢e., good, careful, skilled 
men, good tools and conscientious service 
It avails nothing, the customer kicks, and 
if his custom is valuable he has his way. 
and if the proprietor has good luck the 
customer pays the bill afterward in some 
other form, the same as the mercantile 
house paid for its traveler’s new overcoat 
which, though it did not appear in his 
expense account, was there all the same 
On the other hand, if the proprietor’s luck 
is not so good he simply loses the amount 
and charges it up to profit and loss. Now 
what he wants to know is what is the 
right and wrong of this matter and how 
may trouble of this kind be avoided? 
Again suppose a good man in the course 
of the work breaks a tool. It may be a 
new and good twist drill of large size 
which, being pushed too hard, broke. Now 
if the man using this drill took pains t 
feed it so mildly that there would be a 
dead could not 
possibly be broken, the unnecessary addi- 


tional time taken to do the work might 


moral certainty that it 


easily amount to the cost of a dozen or 
more of such drills. In fact, the occa 
sional breakage of a drill in service is 
assurance and perhaps the only real assur 
ance that work is being one at as rapid 
a rate as circumstances will permit. But 
the customers always kick at paying for 
such drills or 
though of course in the end it is obvious 


for taps or anything else 


that the customers collectively must pay 
for all such breakages and all other neces 
sary expenses of the shop or it will g 
The fact is, 


out of business of course 


that in the long run those who have ma 


chines built or those who finally use them 


must in the end pay for all the costs that 
enter into their construction plus a rea 
sonable and fair profit for those whos 
But the 


trouble seems to be in a jobbing shop that 


capital is risked in the business. 


though the customer can be made to se¢ 
this as an abstract proposition, he still in 
sists that he himself will not pay for time 
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pent in making parts that are of no use to 
im and that do not become parts of his ma- 
hine, and he will “see them further” before 


ie will pay for any broken tools. And 
} our friend is puzzled and wants to know 
w others older and wiser than himself 
anage these things. 





Two Mistakes. 
\ recent publication of the Library Bu- 
New York office is at 377 
}roadway, and which is devoted to setting 
rth the advantages of the card index for 


eau, whose 


isiness correspondence, makes use of an 
xpression which would be well worth heed- 
ng in many manufacturing establishments. 
his expression is: “There are two com- 


non costly mistakes in business—wast- 
ng fine brains on routine work: 


fine work to routine brains.” 


trusting 





Personal. 


Ezra D. Groves, head draftsman at the 
aft-Peirce Machine Works, Woonsocket 

I.. has resigned. He has received sev 
ral offers, but for the present has declined 


1, and will spend the winter in the South 


William Deering, founder of the 


great 
arvester concern at Chicago which bears 
is name, has retired from active business, 
eaving the company to be guided hereafter 

his sons, Charles and James Deering 


nd his son-in-law, Richard F. Howe 





in English correspondent, who says he 
nderstands that there is a way of harden 
ng and tempering clock pinions so that 
hey will not be sprung out of shape, writes 
iat he would like to know if any of out 
eaders have had experience in doing such 
vork and can help him. His pinions are 
f steel with cut teeth from 2 to 3 ‘nches 

length. 





\ correspondent sends in a newspapet 


lipping containing a despatch from Ca 
aan, N. 
nill which 
vith the latest and most 
When all was 


team on and go to work, it was found 


H., describing a fine new saw 
fitted 
improved ma 


had been erected and 


hinery. ready to turn 

the language of the despatch, that ‘‘all 
he saws, planers, belts and wheels in the 
ulding commenced moving backward. In- 
estigation finally showed that the engine 
is fitted with an undershot flywheel, the 
tion of which naturally brought about 
xactly the opposite effect of an ordinary 
vershot wheel, but which in the assem 


ling of the machinery had been over 





oked.”’ Thus we see that some facetious 
vachinist has again been ‘“‘stuffing’’ the 
porter. 

The Osborn Oil Company, of Cleve 


nd, Ohio, 
xtra No. 1 


that “1% barrels of 
lard oil were left 


and are therefore offered 


state 
over 
om a carload,” 
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at a reduced price. They send this propo- 
sition to the Bagley & Sewall Company, 
of Watertown, N. Y., who inform us that 
the Osborn Oil Company seems to be un- 
fortunate and that it has their sympathy 
but not their dollars. 





Technical Publications. 


We have received a small book illustrat- 
ing the plant and some of the product 
of Ludwig Loewe & Co., Berlin, Germany 
Following a few pages of descriptive mat 
ter, there is a birdseye view of the ex 
tensive works; then pages of illustrations 
of the tools great, that are 
made there; of the various shop depart- 
The 


illustrations are beautifully executed and 


small and 


ments; of groups of visitors, etc 
the book will be especially interesting as 
a souvenir to those who have visited the 
were hand- 
“Schiffsbautech 


who visited the works 


works. Copies of the ‘‘album”’ 
ed to the members of the 
nische Gesellschaft” 


a short time ago 


“Manual of Instructi 
chine Work; witl 
Methods and 


Fowler Shops of 


nin Forge and Ma 
Figured Drawings of 
Used in the 

University.” 


Exercises 

Kansas 
By Frank E. Ward, superintendent and 
instructor in machine work and mechani 
cal methods and practice. 86 pages, 4x 


6™% inches. 


This little manual eems to give very 


complete instruction in the very co 


series of “exercises,” or things to be done 


by the student in the shops of the institu- 
tion to which it applic Accurate and 
carefully figured sketches are given of the 
various pieces of work, and the student 


who goes through the course cannot fail 
t 
skill in the lines followed 


both knowledge and 
That he will be 


» acquire much of 


a complete and finished workman we are 
a product 
f time cannot be 


1 


not prepared to say, as that is 
from which the element 
eliminated The address of the author its 


Lawrence, Kansas 


Periodicals and the Card 
H \\ Hibbard 


“Engineering 


Index.” By Eleven 


6xQ9-inch pages 


This pamphlet contains the matter of 
in address before the Students’ Mechan 
ical Engineering Society at Cornell Un 
We have been 
a view of publishing an 
find that, while 
to be published entire 


i 
versity through it with 
abstract of its 
contents, bu it is too long 
it is too good to be 
ut in pieces by the editorial scissors. 
Moreover, this is 
Hibbard 


for gratuitous distribution, provided post 


really unnecessary, as 


Professor informs us that it 1 
age stamps are enclosed with the request 
The address iS a 


value of technical papers 


highly appreciative 


statement of the 


and explains the author’s method of cull 


ing the cream from them as well as of 


indexing important articles by the card 


file. Those who are not familiar with the 


extent of the usefulness of the card index 








will find here many suggestions which no 
young embryo engineer can afford to dis 


regard 
“Winke fur Erfinder 


Die angeben, welche 


Erfindungen verlangt werden, und wie 
sie zu vervollkommnen und uen 
twickeln sind.”” By Ingenieur Dr. Rob- 
ert Grimshaw 132 4x5 pages 


New York and Hannove1 
Publishing Company. Price 


Practical 


. 1 
3; Marks 


Within the covers of this little book are 


collected in a German version numerous 


“Points for Inventors” by Robert Grim 


shaw, some of which have appeared in 
His object is 
ym fields that 


remuneration and to 


different American papers 
to warn the inventor away f1 
offer little hope of 


indicate the 


lines along which improve 
ments are needed. The volume is there 
fore to a great extent a catalog of desira 
ble inventions, which are classified under 
a dozen or more industri Chere are 
ilso « pters on the de 1 I in 
ventions, sale of patent ( \ there 
ire many pe ple in the w ire sure 
that they ild w ‘ nlv hac 
something » write ab e are al 
many who could inve ¢ it they 
vy knew w 1 nve ry bool 
ec! to contal ist the | n those 
p< ple ire ll eed ot 
Practical Mar Eng Q by \ 
] Dur l 2OO ON ioe \ | 
14 illustration Marine Eng 
New Y« rk Price $s 
In the language of the pret e, this bool 
has been prepared “to provide help for 


the operative or practica 


engineer 


who may wisl imple and 
fairly complete presentat he subject 
from the practical standpoint Che scope 
of the book may be gathered f: some of 
its chapter headings, sucl 1els, Boil 


ers, Marine 


tion Management and Repair, Valves and 


Engine \uN Opera 


Valve Gears, Refrigeration, Electricity on 
Shipboard. At the end eighty-six page 
ire devoted to Computations for Eng 
neet The book is packed with inform: 
tion trom cover to cover, and while de 
voted to marine steam machinery, the sta 
tionary engineer will find it of almost a 
much ilue as the marine engineer All 
the essential feature or the pre pelling 
machinery of a ship with the auxiliaries 
ire described and fully illustrated, the en 
gravings being from repre exam 
ples of recent practice In addition to de 
scriptive matter proper, such broad sub 
ject Boiler Economy, Engine Econ 
my, Coal Consumption, Strength of Boil 
ers, Loss by Blowing Off. Gain by Feed 


Water Heating, etc art di cussed in 


‘ hich | ! ¢] 
manner which, while withir ie compre 
hension of beginners, will yet found ot 
' , ' ; . 
value by many who are not beginner 
We kt W I no dc cript t t r on 
team ac ner that cor t this 
1) ) t 
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Some New Things. 


Perry Ransom, of Oshkosh, Wis., has 


brought out an improvement in emery 
grinders wherein there is attached to the 
hood an emery dresser in such a way that 
when not in use a simple upward move- 
ment of the handle takes it out of the 
way and when it is to be used it is in- 
stantly available by simply bringing the 


handle down until the dresser contacts 
with the wheel. 
necessity of putting on an attachment when 
the wheel is to be trued and enables the 


operator to have the wheel always true 


This does away with the 


with very little trouble. 


A BALANCED LATHE DOG 
The cut shows a lathe dog recently pat 
ented by Milton B. Hill, Worcester, Mass. 
It has the self-evident merit of being al 


/ HA 
nesses peu 





-— 
C 
SSN | TES) 
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\ BALANCED LATHE bo 
ways balanced if two driving studs are 
used in the face-plate in connection with 
it. The operation of opening or closing 
the dog must be a slow and tedious one 
from the necessity of turning both screws 
It is suggested that the middle portion of 
each screw might be enlarged and knurled 
so as to be turned quickly with the thumb 
and finger before the final tightening 

IMPROVED PATTERNMAKER’S CLAMP 


The cut shows an improvement upon 
clamp or “hand 


Hans Jor 


the familiar wooden 


screw’ recently patented by 


gensen, Chicago. Each member of the 


clamp is bored with two cross holes en 
from side to side, and in 


tirely through 


TY) 





' 7 |] 


4 ner a Michinet 


IMPROVED PATTERN MAKER'S CLAMP 


those holes are placed round pieces tapped 
crosswise in the middle for the screws 
Phe serews are of metal with right and 
left threads and the handles are pinned 


or otherwise fastened on. The holes are 


beveled out, as shown, to allow” the 
screws to clear as the nuts swing. The 
adaptability of the clamp in comparison 
with the older type, in which it was neces- 


sary to keep the jaws parallel, is evident. 
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The metal screws should last longer than 
wooden screws, and neither screw nor nut 
can get out of place. 

A FLUX FOR BRAZING. 

A recent United States patent granted 
to Friedrich Pich, of Friedrichshagen, Ger- 
many, seems to convey at least a valuable 
suggestion concerning the use of fluxes 
The follow- 
ing is from the specification of the patent 


in the operation of brazing. 


referred to: 

“Among fluxes in use for hard-solder- 
ing and brazing borax has hitherto been 
best, because, unlike other fluxes, it 1s 
equally applicable to all cases of brazing 
and because it surpasses all other materials 
in dissolving different oxides. The use 
of this salt would be universal were it not 
for the fact that during the expulsion of 
its water of crystallization by heat it intu 
mesces so strongly that it is shifted from 
the place where it has been put and often 
falls, together with the spelter mixed with 
it, into’the fire. For this reason the opera- 
tor must start with an excess of the flux 
more thereof during the 
Much 


labor would be saved, therefore, if this 


and must add 
brazing operation. material and 
objectionable property of borax were set 
aside. A further drawback to the use of 
this salt is that the surfaces to be brazed 
must be carefully cleaned before the borax 
is applied, and even contact with greasy 
or dirty fingers frequently spoils the sur 
face for brazing. By this invention the 
foregoing objections are overcome by sub 
constituents which 


stituting for borax 


form sodium borate during the brazing 


operation Such constituents are boric 
acid and a sodium salt, like sodium car 
bonate. The action of the mixture con 


taining sodium carbonate is as follows: 


When the surface to which the mixture 
has been applied is heated, or even if the 
mixture is applied wet, the sodium car 
bonate cleans the surface from grease and 
the like and then frits itself on to the part 
thus cleansed. The boric acid tends to 
intumesce somewhat; but being intimately 
mixed with the sodium carbonate it is held 
in place thereby. When the mixture is 


further heated, the carbon dioxide is 
évolved and sodium borate is formed. The 
latter is anhydrous under these conditions 
and does not intumesce. The dissolution 
of the oxides from the metals to be brazed 
is very energetic and rapid. In what has 
been said it is implied that the proportion 
in which the constituents are mixed is 


such that sodium borate is formed on 
heating the mixture; but either constitu 
ent may be used in excess of this propor 
tion without affecting the invention. An 
addition of sodium chloride to the mixture 
enhances the effect by rendering the 
molten mixture more fluid.’ 

The following ts the “claim” of this 
patent: 


1. A flux for brazing containing so 


dium carbonate and boric acid intimatelv 
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mixed together, substantially as shown 
and described. 
‘2, A flux for brazing containing s 


sodium 


dium carbonate, boric acid and 
chloride intimately mixed together, sub- 
tantially as shown and described.” 

THE DURO BLOW-OFF VALVE 


The valve shown in the cut embodies 
a simple but ingenious device for circum 
venting one of the most serious and per 
sistent troubles of the engineer. It is a 
blow-off valve with a self-cleaning seat. 
In general appearance the valve resembles 
an ordinary angle valve with inlet at the 
side and outlet at the bottom. There is 
a small steam inlet A at the back which 
connects with an annular passage C. The 
inserted brass casing D has a circular slot 
/ cut into the side just below the level of 
the seat #. The steam inlet A admits 
and J, 


the latter, it blows across the seat and will 


steam to C and, discharging from 
clean off anything that may have settled 
there. In closing the valve the disk is 
screwed down in the usual manner. The 
edge of the disk passing the lower edge 
of the casing /) cuts off a great deal of 
sediment, etc. The 


{1 should now 


the flow of water, 
valve in the pipe leading to 


a 


— 


——_—_— ae | 
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THE DURO BLOW-OFF VALVE 


and / 


blowing off the entire surface of the seat 


be opened, admitting steam to ¢ 


Ee. The disk, continuing the closing move 


ment, cuts off the steam from inlet 

as well as the blow-off from the _ boile1 
The valve in the pipe leading to A may bi 
left open at all times, as the disk of th 
blowing-off valve would keep this outlet 
closed. The disk is reversible, giving tw: 
faces equally serviceable; they can als 
be easily renewed by refilling with Babbitt 
metal. The seat ring / and casing D als 
can be renewed at slight cost, as they are 
made interchangeable. The valve is made 
in three sizes, with flanges or screw ends 
by The Lunkenheimer Company, Cincin 


nati, Ohio. 
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~ machine for use in their own foundry be drilled they e p the vise 
where its value was first demonstrated. against at dl ble gage 1 drilled 

The machine is so simple as to require no through the bushing without being laid 

explanation. One movement of the lever off; thus of course greatly ta ilitating the 

Phe construc f the vise 


performs the double operation of bringing = operati 
the presser head into position and ot 
pressing the mold The lever is adjust 
able for length to suit different conditions, 
and the leverage is so advantageously at 
ranged that a short movement of the lever 
does the wor's Flasks of any ordinary 


type, either wood, solid iron or snap. may 





be used. The machine is made by FE. C 
Stearns & Co., Syracuse, N. 


Gq 1 
EZ F \ DRILL PRESS VISE AND JIG 


The Graham Manufacturing Company, 








bs 
. > . \ Dt ’} } 
of Providence, R. I... is manufacturing a 
vise especially adapted for use on a drill , 
ee which holds it ! direct 
press, and though it is intended to be used , , : 
to the Vise tThnoug it cal cd above 


ve ; - 
. 2 in s S1) 1 | Mt te i] } 

ee al as a plain vise especially adapted to facil the vise by the piece ss 

—— tate the work of fastening and removing engraving. W | clamped at anv de 

















work from the drill press table, it has sired hight by ai clamping device not 
idditional me Ipporting i drill how he gag r can be 
bushing in a position, so that set 1 ump! f t dup 
where i ni d piicate J C4 ire te cate ‘ | ( ec? iv 
DOVETAILED THREAD 
| —— - _ . 
ir. Charles Fischer, 446 West Thirty - 
reet, New York city, has recently 
granted a patent on what seems to be — | 
Por of screw thread his thread | 
yp man would say, “worse than | 
That is, it is dovetailed, the 
section of the thread being nat 
the bottom than at the top in | 
the screw and the nut. The result ot | 
shaping the threads is that they inter 
that, for instance, a half nut is | 
st irely to the screw The inventor 
poses, among other things, to make 
f such a thread in securing the two 
ves of a pulley to a shaft \ curious 
re of this thread is that by splitting a 
on one side and fitting into the split 
iper screw the nut can be locked upon 
screw by spreading it; that 1s, by open 
gy the nut instead of by clamping it, as 
iid be necessary in the case of an o1 
ry thread At first it might be thought 
nut with such a thread could not be 
pped, but it is readily done by a tap hav 
g its threads chased parallel 1. ¢., the 
diameter from end to end, but 
ed on top 
IMPROVED GRINDER | 
George Gorton Machine Company, 
Racine, Wis., recently added a device 
their grinding machine illustrated at 
ge ggl1, by which a diamond holder is | 
VS in position to be brought up to 
wheel at a moment's notice when it | 
res truing It is attached to a cor | 
f the work-table, so that it is moved | 
ss the face of the wheel by the table | 
ement 
HE STEARNS MOLDING MACHINI | 
The makers of the molding machine | 





wn in the half-tone being extensive 


lware manufacturers, first devised this THE STEARNS MOLDING MACHINI 
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Commercial Review. 
New York, 


AND OTHER 


Saturday, Dec. 28. 


MACHINE TOOL NOTES. 
Despite the Christmas season the de- 
mand for machine tools has held up very 
well. While there has of course been a 
tendency to delay large work, as shown 
by the fact that the big railway-shop deals 
are still hanging fire, trade of an ordinary 
character continues in good volume. 
The Niagara Falls Power Company has 
awarded contracts for five more turbines 
and generators for the second wheel pit, 
which will give this new pit eleven in all, 
bringing it up to its maximum capacity of 
total of 105,000 
horse-power for the two pits 
the 
plate works calls for some heavy machinery, 


55,000 horse-power, a 


The doubling of Carnegie armor 
including, it is said, a duplicate of the 12, 
000,000 pound hydraulic press 

As a result of the cut in copper prices, 
brass goods will naturally be affected if 
the present 
Brass 


a meeting at 


continue. 
hold 


matter will be con 


copper quotations 


manufacturers are about to 
which the 
sidered 

Machine tool Navy De 
partment have beenrunning light for a long 
the 


purchases by the 


time except for installation on 


Pacific Coast 


past, 
\n authority in this line of 
until the first 


trade states that from now 


of next July, when there will be a new 
appropriation, buying is likely to be limited 


chiefly to that of an emergency character. 


The Navy Department will open bids 
January 14 for furnishing supplies for the 
Puget Sound Navy Yard \mong the 


items are the following: The installation 


of a steam-heating system in the general 
storehouse; locomotive steam crane; 5 
horse-power motor; stationary stop engine, 
with automatic governor; back-geared 
modern tool 


16-inch 


screw-cutting engine lathe: 
room lathe with compound rest; 
triple quick-return crank shaper ; combina 
tion radial drill; combination punch and 
sheathing machine; 14-inch sensitive drill 
with square and box tables; power grind 
stone complete with stone dressing attach 
bench grinder; twist-drill 


ment; emery 


grinder for grinding drills from 1% to 2% 
inches. 

The National Rolled Steel Car Company 
vhich was incorporated, with $1,000,000 
capital stock, under the laws of West Vir 
ginia, several months ago, and which has 
been perfecting plans for building works 
in the Pittsburgh district, is about ready 


to award contracts for the construction 
of its new plant which will employ 
over 1,000 men. The buildings and ma- 


chinery have been specially designed, and 
for much of 
called for. J. D 


the company, states that the location will 


hids the work have been 


Carnahan, president of 


not be made public for a short time. It 


is said that an order for 500 cars has 


already been placed with the company. 


Now it is reported that the Pennsylvania 
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Railroad is to build a $1,000,000 car-wheel 
plant at Altoona, Pa. 

Improvements, as we recently predicted, 
are to be made at the Rogers Locomotive 
Works in Paterson, N. J., 
been taken in hand by a new 
to be operated again. 
been broken for a new boiler shop which 


which have 
company 


Ground has already 


is only the beginning of the improvements, 
for, it is said, the works will be doubled 
in capacity so as to employ 2,500 men in- 
stead of 1,250. The Hocking Valley Rail- 
road Company has placed an order with 
the Rogers company for twenty consoli- 
dated freight locomotives. 

Browne & Frothingham, 32 Broadway, 
New York city, have opened a department 
It will be 
under the supervision of A. M. Fisher 
who has just returned to New York after 
three years spent in Japan, where his en- 


for the export of machine tools. 


tire attention was devoted to this line. 
Another addition, 50x160 feet, 1s to be 
& Ma 


\mong 


built to the Harrisburg Foundry 
Works, 


recent sales of the company is that of two 


chine Harrisburg, Pa 
150 horse-power engines for the Pennsyl 
This will be 
to drive Eddy generators 

called the 
Tool Company, Ltd., has been incorporated 


vania Steel Company. used 


\ new concern Pneumatic 
with a capital of $100,000 to manufacture 
and sell pneumatic tools and appliances. 
The incorporators are E. W. Irwin, of 120 


Liberty street, New York, and others. 
The new company has not yet organized 
and its business arrangements have not 


yet been fully matured. 

\ copper refining plant is being built at 
Sawyers, N. J., by the De La Mar Copper 
Refining Works. 
ment 


A machine shop equip- 
for use in connection with the same 


has recently been purchased. 


CONDITIONS OF AMERICAN MACHINERY TRADE 


IN SPAIN. 
Villalta, dealer in 


Barcelona, Spain, 


American 


| oe 


chinery 


ma- 
exclusively, at 
is on a brief American visit and has called 
at the office of the “American Machinist.” 
Mr 


ness eight years 


Villalta has been in his present busi- 
He is doing missionary 
work and against 


ing to 


serious obstacles is try 
popularize American machinery in 
Spain with a view not so much to present 
results as to future ones, concerning which 
The not 


from prejudice against American machin 


he 1s sanguin obstacles are 


ery on the part of Spanish buyers—for 
contrariwise they seem to prefer it to any 
but from the attendant 


other expenses 


upon importation. There is, for one thing, 
\merican tools than on 
On Am 


understand 


a higher duty on 
those from European countries 
erican machine tools, as we 
from Mr. Villalta, it is 28 pesetas ($5.60) 
per 100 kilos. (226 pounds) gross, amount 


somewhere about 20 cent. ad 
On 


100 kilos 


ing to 


per 


valorem small tools it is 75 pesetas 


(S15) per OTOSS, 


amounting to 
more than 25 per cent. ad valorem. 


Another serious item of expense is the 
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freight. Since there is inadequate steam 
ship communication between Spain and 
America, much of the merchandise comes 
via Havre, France, thus adding to the 
ocean freight the expense of the overland 
Mr. Villalta states further that 


be un 


journey. 
the boxing of machinery is apt to 
necessarily heavy, while insufficiently pro 
tective. Sometimes the crates add fron 
30 to 50 per cent. to the weight of the 
machines and in the clumsy cases of this 
sort the machines have been broken quite 
as frequently as in lighter ones, 
they are faultily packed. The cases ought 
to be made to fit the machines snugly 
small should be 
and packed separately. 

Again, the expense of import trade 1s 
greatly enhanced by the high rate 


because 


and the parts removed 


of ex 
What 
is needed is a reciprocity treaty, by which 
\mericat 


change, amounting to 50 per cent. 


not only would the duty on 


machinery imported into Spain be reduced 
but the exportation of Spanish products to 
\merica would be facilitated, which would 
lead to a lower exchange rate. 


Spanish industry is now prospering 
There is much electrical work. for in 


stance. Electrical shops are to be found 


in every district of Barcelona. Dynamo 
and motors are built in Spain, but some 
times with archaic tools. Mr. Villalta men 
f the al 


t 


tions as examples « ypliances used 


an English lathe seventy years old and 


drill turned by hand. 


Spain is a great iron ore country an 
considerable pig iron is produced. Re 
cently the iron manufacturers there have 
been infected with the consolidation ide 
and have formed a trust. 

Coal costs from 25 to 75 pesetas ($5 
to $15) a ton. Some of it is imported 


and some of it taken out of the ground 
in the country. The methods of coal min 
are primitive; the pick-axe 
Mr. Villalta is conducting 
a propaganda for agricultural machinery 

market for 
7 


Tinnose at 


ing in Spain 
still governs. 
and intends to work up the 
American threshing machines 
present in use are chiefly of English make 

Mr ] 


Among other points, Villalta men 


tioned that imitations of American tools 
made in England, as well as on the Con 
tinent, are being sold in Spain. Some 


times the smaller ones are deliberatels 


packed so as to create a deception. 


CHICAGO MACHINERY MARKET. 


As the old year goes out, it leaves the 
satisfied 


Western machinery trade more 


with recent business and more hopeful 


for the future than did its predecessor un 
I 


der similar circumstances Optimistic 
reports have become monotonous if not 
tiresome, and no changes from the um 


formly beatific conditions can be noted 
Holidays had but 


thereat In machinists 


have their influence, 


no one grieves 
supplies, December has proved one of the 
best months of the year, though most of 
the business was closed during the first 
half of One of the largest 


the month 
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sellers of emery wheels in this territory 
booked so many orders during the first 
fifteen days of the month that he has ever 
ince been kept busy filling the same. 
With him the last half of the month has 
een active, though mainly by way of clear- 
ng up this accumulated business. Two 
nanufacturers who recently established 
yranch houses here—L. S. Starrett Com- 
pany and the Cleveland Twist Drill Com- 
pany—in adjoining warerooms, report a 
most gratifying condition of trade, better 
Equally flattering state- 
Buying during 


than anticipated. 
ments are heard generally 
the last half of the month is restricted to 
ictual needs, but the shops seem to be 
running without diminution and the vol- 
ime of supplies needed is increased week 

week rather than decreased, for there 
is constantly new 
shop capacity. C. H have 


into activity 
Besly & Co 
ist completed an addition to their plant 


coming 


ind are equipping it with machinery, be 
sides displacing the old machinery with 
new. Expansions of that kind are so 
ymmon as to be almost the rule 

Equally as notable as this voluminous 
esent trade is the outlook for the new 
year in the matter of machinists’ supplies 
ind fittings 


house remarks that he has booked enough 


One customer of a supply 
rders for hardware and building special 
ties to keep his plant in continued opera 
tion for six months and he thinks he sees 
twice or three times that amount of busi 
ness in sight, if he cares to go after it 
contract 


onsequently he is inclined to 


time 


for his supplies for a considerable 
ahead. There are many in the same san 
guine mood, so makers of supplies are 


closing many orders for future delivery 


t is the trade actually in sight, not hypo 


thetical business, that gives rosy color to 
the future. 

\bout the only unfavorable condition is 
hat in pulleys, hangers and some other 
foundry products for machine-shop use, 
n inferior article is being turned out 
‘somewhat more commonly than before in 

long time. 


scarcity of coke and the moderate scarcity 


This is due to the extreme 
f pig iron, the latter threatening to be 
me more severe. Foundries are obliged 
to shut down or to use material that under 
normal conditions they would unhesitat 


1 
| 


v reject. 





Quotations. 
New York, Saturday, Dec. 28. 


Pennsylvania Foundry Pig Iron, Jersey 


Ity delivery : 


a a ee ae $16 65 @$17 15 

WD Mikankecias 16 15 @ 16 65 

No. 2 plain. 15 65 @ 16 15 

Gray forge Bite . 15 00 @ I5 25 
\labama Pig, New York delivery: 

No. 1 foundry, or soft.... 15 75 @ 16 50 

No. 2 foundry, or soft.... 15 25 @ 15 75 


No. 3 foundry.... 
Foundry forge, or No. 4.. 14 25 @ 14 75 
brands, 


14 75 @ 15 25 


Bar Iron—Base sizes—Refined 


AMFRICAN MACHINIST 


mill price on dock, 1.68c. in carload lots 
From store, 1.90 @ 1.95c. in small lots. 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 
ward. 

Machinery Steel — Base sizes — 1.95 @ 
2.00c. from store. 

Cold Rolled Steel Shafting—Base sizes 


From store, 244 @ 2%c 


Copper—Lake ingot nominally 13c 


electrolytic, 127¢c.; casting, 12'4c 

Pig Tin—In 5- and 10-ton lots f. o. b., 
New York, 2334 @ 2a4c. 

Pig Lead—For wholesale lots, 4c., with 
0214 @ .o5c. extra for carloads 

Spelter—4.30 @ 4.35c. for ordinary qual 
ity, New York delivery 

Antimony- 
Hallett’s and U. S., 8144 @ 8&%c 
734c¢ @ &c 


Lard Oil 


wholesale lots 


Cookson’s, 10'4 @ 10'4c.: 
Italian, 


Prime City, 82 @ 83c. in 


Manufacturers. 


The Buckeridge Pump Company, Wichita, 
Kan., will add to its capacity 


The village board, Booneville, N. Y., has 


selected a site for an electric plant 
Keeler Brass Company Grand Rapids, 
Mich., will build an addition to its foundry 
The Louisville & Nashville Railroad will 
it is said, erect a repair shop at Selma, Ala 
rhe J Neils Lumber Company, of Sauk 
Rapids, Minn., wi idd a new band mill, et« 


Ground has been broken at Warsaw, N. \ 
for the Wi ] 


inson Plow Company's build 

The Alma Portland Cement 
Philadelphia, will rebuild its mill at Wellston 
Ohio 


Company, ol 


A disastrous tire occurred recently in the 
plant of the Brooklyn (N. Y.) Cooperage Com 
pany 

The Trumbull Electric Company, Plainville, 
Conn., is making plans to raise its factory 
one story 

The Wm Manufacturing Company, 
Ilolyoke, Mass., silk goods, 


build an addition 


Skinner 


braids, ete., will 


QJueensbury 
Mass., are 


Vians for improvements to the 
Mills, Worcester, 


being considered. 


worsted varns, 


fhe Niagara’ Electro-Chemical 
Niagara Falls, N. ¥ 
tion of an addition 


Company, 


as commenced the erec 


The Trumbull Electric Company, Plainville, 
Conn., intends to erect another story on the 


present factory building 
Machinery, et« has been damaged by fire 
at the oil Marion Refining 


Company, Brooklyn, N. Y. 


refinery of the 


A statement is made that the Seaboard Air 
Line’s shops at Raleigh, N. C., will be re 


stored and fitted with machinery 

M. J. Gleason w 
foundry at Richmond, Ind., for the 
facture of chandeliers and other fixtures. 


1! shortly open a_ brass 


manu 


The Wabash Screen LDoor Company, of Chi 
ago, III., at Rhinelander, 
Wis., burned recently, will rebuild at once 


whose big factory 

The erection of an addition to the piant of 
E. M. Freese & Co., 
of brick and tile machinery, is contemplated 


Galion, O., manufacturers 


The American Steel & Wire Company is 
additions to its 


Worcester, 


planning to make several 


south works at Quinsigamond, 


Mass 


Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 


urday morning for the ensuing week issue 
dnswers addressed to our care ci be for 
warded, 

Gear Wheels, gear cutting. Grant; see p. 18 


Caliper cat. free. E.G. Smith, Columbia, Pa 

Punches & dies. Wal.M.Wks.,Waltham, Mass 

Wanted-——Improvements in grinding machin 
ery. Address Box 1435, Providence, R. I 


Light and fine mach’y to order 
elec. work specialty kK. O. Chase, 


models and 
Newark, N. J 

Book “wies and Diemaking $1, post paid 
J.L.Lucas, Bridgeport,ct Send for index sheet 

t 

“Brandt's Triple Expansion 
the best for boilers Randolph 
Cortlandt st., New York 

Special tools, models, fine light mach’y and 
foundry work wanted. Murray Mfg. Co., Rich 
mond Valley, Staten Island, N. \ 

For Sale—Six small automatic friction tap 
ping machines and countershafts, new ; capa 
city ‘4 %in.; quick reverse Crescent Too 
Works, 1566 Park ave., Bridgeport, Conn 

Wanted An interest in, or will buy out 
right, a metal working plant; have option on 
a profitable specialty that could be combined 
Kast preferred iant care Amer. Macu 

Mechanical and electrical engineet with 
large experience in design and manufacture 
of supply articles, desires to correspond with 


Gaskets are 
randt, 3S 


party having shop suitable for the mantutac 
ture of the same X. Y. Z., care AM. Macu 

A middie-aged man, with 18 years experi 
en in the office and selling end of a manu 
facturing business, wishes to purcha in in 
terest in and associate himself with a sma 
manufacturing business. Box 316, AM. Mach 

Purchaser for small manufa plant 
lot LOOXITSO feet machine sho Z2xGS, tw 
story, wiih line shaft and gasoline power 

undry fOxo4, new modern equipmel good 

cation; f sale cheay] Ilar |’ i'o., Mad 
sO Wis 

Foundry in easte enn i making 
Speci ty I eh ery i Ft ad Ke 
>] © ¢ ! ( W machin I i if 
ing concer fo irnishing } grade 

stings a west figure Add Foundry 
eal AMERICAN M HINI 

\ thorough machinist With goor j 

} t ol 


cated in southwestern Ohio, w d ke to 
respond with the object of making permanent 
contract to build medium weight machinery 


those having established trade preferred Ad 
dress Box 314, AMERICAN Mactil 

Institutions retiring from isiness having 
machine tools, brass and wood king ma 
chinery will find it to their interest to corres 
pond with us We purchase complete plants 
or handle them on com. ©, ¢ Wormer Mach 
(o., 55-59 Woodbridge st Detroit, Mich 





The arnnual meeting of stockholders of 
the American Machinist Press 
tion of tive directors for the ensuing year and 
for the transaction of such other business as 
may properly come before the meeting, will 
be held at the office of the company No. 218 
William st., in the city of New York, on the 
sth day of January, 1902, at 12 o'clock noon 

A. LEIGHTON DONN Secretary 


Wants. 


Nituation and He p Advertisement mlu a 
serted under this head Rate 25 « ts a line 
thout sia 


for the elec 


for cach insertion cords make a 


linc Vo advertisements under t ines au 

cepted, and no ad tisement ahhreviated 
The cash and cop should te ent reach 
us not late) than Saturday morning for 
the ensuing eck’s issue lnawe addressed 
to ¢ care will he forwarded ipplicants 


many specif name to which their replies are 


not to rwarded hut repues wil not be 
returned If not forwarded they i he de 
strouved ithout notice Origina letter of 
recommendation  ¢ othe pape) of alue 
should not be enclosed to unknown corres 


pondents 


Situations Wanted. 


Foreman patternmaker’ wishes hang 
Box 12, AMERICAN MACHINI 

Practi mechanical draftsmatr wishes 
position Box 16, AMERICAN MACHINIS1 

Experienced draftsman, 25%, desires position 
with manufacturer of machinery Box 287 


AMERICAN MACHINI 

Competent draftsman wants position: tech 
nical graduate light complicated machinery 
preferred Address Box 302, Am! Macut 

Draftsman on the European continent seeks 
position: 3 years in the shop and 5 years at 
the drawing office: general engineering 30x 
13, AMERICAN MACHINIS1 
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Ilurlbut-Rogers Machine Co 105 
Ingersoll Milling Mach. Co... 96 
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‘ 120 
Machine Co 
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International Corres 
Jantz & Leist 
Jeffrey Mfg. Co., 
Jenkins Brothers 
jones & Lamson 


Machine Co., R. A 105 
110 and 133 
Wks 92 


Kelly 
Kempsmith Mfg. Co 
‘eystone Drop Forging 





andis Tool Co . . 
i Electric Mfg. Co.. 1 
jlond Machine Tool Co., 
ee ..S2 and 4th Cov 
Count, Wm. G lOO 
land & Faulconer Mfg. Co..116 
Lieber Code Co. ‘i Min) 
Link-Belt Engineering Co 130 
ndige & Shipley Mch. Tool Co 4 
Long & Allstatter Co . &7 
Lucas Machine Tool Co OS 
Lunkenheimer Co., The 110 
McCabe, J. J..... 128 and 132 
MeCrosky & Huber Sora 1h 
McKenna & Bro., Jas. J 122 
Maris Bros.... . - .105 
Marshall & Huschart Mech. Co.135 
Mass. Tool Co F me 
Maxwell Engineering Co 122 
Merrell Mfg. Co.. i2 
Merrill Bros... O33 
Merritt & Co , 120 
Messmer Mfg. Co., Ferd to 
Mietz & Weiss , » 122 
Millers Falls Co = 134 
Mitts & Merrill SO 
Modern Tool Co 100 


uonarch Gas Engine Co ae b- 
Morse Twist Drill & Mach. Co. 1 
Morse, Williams & Co 1 
Morton Mfg. Co 


Abrasive Materials 


Abrasive Material Co., Vhila., l’a 

Carborundum Co., Niagara Falls, 
N ‘ 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Vitrified Kmery Wheel Co., Wes 
lield, Mass. 

Air Compressors 

rhe Blanchard Machine Co., Bos 
ton, Mass. 

Clayton Air Compressor Works, N 
x. Grey. 


Louis, Mo 
x. % 


Co.Mg. Co., St 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co.. New York. 

Standard Pn. Tool Co., Aurora, LI! 


Anti-Friction Metal 
Bearing Metal. 


Curtis & 


Nee 


Arbor Press 

W. F. & John 
ford, 

kdwin E. 


sarnes Co., Rock 


toston, Mass 


Bartlett, 
Arc Lamps 
reneral Electric Co 
Gen. Inean. Are Light 
Lea Klee. Mfg. Co.. Anderson, 
Western Electric Co., Chicago, 
Babbitt Metal 


Sco Bearing 


( *. mm. F City 
Ce... 3 
Ind 


Vetal. 


Balancing Ways 


N. P. Bowsher Co., So. Bend, Ind 

Balls, Steel 

\utomobile & Cyele Parts Co., 
Cleveland, O. 

Cleveland Ball & Screw (o., 


Cleveland, © 


(;rant Tool Works, Franklin, la 


Band Saws, [letal 

tt & Whitney Co., 
Ilaven Mfg. Co., 
(onn. 


Hartford, Ct 
New Haven, 


st 


Bearing Metal 

Bronze 
I’a 
ago, Ill. 


osphor Smelting Co 
Philadelphia, 
irren Co., Chit 


Belt Dressing 


s. Dixon 
City. N.. Zz. 


Crucible Co., Jersey 


Belting, Leather 


iultz Belting Co., St. Louis, Mo 
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PAGI 
National Machine Tool Co So 
Nazel Machine Works 106 
New Britain Machine Co ST 
New Era Iron Works 122 
New Haven Mfg. Co 126 
New VDrocess Raw Hide Co lon 
Y. Gear Works 110 
Newton Mach. Tool Wks., In 11 
Nicholson File Co G7 
Nicholson & Co., W. H :. ae 
Niles Tool Works Co (New 
York) > and 152 
Nolte Brass Co : 11 
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Poole & Son Co., Robt 107 
Potter & Johnston Co 10 
Pratt Chuck Co S 
Pratt & Whitney Co 
116 and Sd Cove 
Prentice Bros. Co 124 
Prentiss Tool & Supply Co 132 
Quint, A. D on 
Rand Drill Co 15 
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Ransom Mfg. Co 22 
Reed Co., F ; s1 
Reeves Pulley Co sv 
Regal Gas Engine 122 
Reichhelm & Co E. & ss 
Rhoades Mfg. Co Loy 
Rich, J. & G : 131 
Rivett Dock Co L4 
Robbins & Myers Co he iZ 
«Rochester Die Shaper Co lod 
Rogers Boat, Gage & 1 
Works, John 4 
Roller Pearing & Equipmen 1s 
Rue Mfg. Co ise 
Safety Emery Wheel Co {1 
Saunders’ Sons, DD iG 
Sawyer, Ezra 1a 
Sawyer Tool Mfg. Co 11% 
Schacht Mfg. Co 11 
Schumacher & Boye ” 
Schwerdtle Stamp Co Tiss 
Sebastian Lathe Co lw 
Sellers & Co., In William 1s 
Seneca Falls Mfg. Co..07, 101, 100 
Shepard Lathe Co Loz 
Shultz Belting Mfg. Co IS 
Sibley & Ware 2 
Skinner Chuck Co led 
Slocomb & Co., J y Su 
Smith, kk. G 131 
Smith Fdry Supply Co., J. 1.102 
Smith & Mills ro 
Speed Changing Pulley Co 14 
Spon & Chamberlain 1a4 
Sprague Electric Co 112 
Springtield Gas Kingine Co i22 
Standard Gage Steel Co 1 
Standard Pneumatic Tool Co.10S 
Standard Tool Co Pe 
Starrett Co L. 8 ov 
Steptoe & Co., John IS 
Sterling Watch Tool Co 102 
Struthers, Wells & Co ize 
Stuart’s Foundry & Mach. Co 
ith Cove 


Classified Index of Articles Advertised. 


Belt Lacing Machines 


Diamond brill & Mach. Co., Birds 
boro, Pa. 

Bending Tools, Hand 

Estep & Dolan, Sandwich, I 

Bending Machines, Hydraulic 

Watson-Stillman Co., New York 


Bending Machines, Power 
Foundry «& 
a 

Blue Printing Machines 
Blue Print (« 


hlehem 
So. Bethlehem, 


Pittsburgh 
burgh, Da 


Blue Print Wringers 


Mach. Co 


Pittsburgh Blue Print Co., Ditts 
burgh, Va. 

Blocks and Tackles 

Sec lHoists, Hand 

Blowers 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. \ 

Boiler Insurance 

Ilartford Steam Boiler Insp. & Ins 
Co., Hartford, Conn 

Boiler and Washer Tester 

Rue Mfg. Co., Philadelphia, Pa 

Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, © 

Detrick & Harvey Mach. Co., [: 
timore, Md 

Webster & Perks Tool Co., Spring 
tield, O. 

Wells Bros. & Co., Greenfield, Mas 

Books, Mechanical 

Audel & Co., Theo... New York 

Baird & Co., Henry Carey, Vhila 
delIphia, Va 

Ilenley & Co... N. W., New York 

Spon & Chamberlain, New Yor 

Boring and Turning Mills 

Am. Tool Wks. Co... Cincinnat o 

Baush Mach. Tool Co., Springtield 
Miass 

Letts Mach. Co., Wilmington, I» 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Niles-Bement-Pond Co., New Yor! 

Boring Bars 

Underwood & Co., Hl. B., Phila, Pa 


Boring Machines, Horizontal 
rhe Beaman & Smith Co., Provi 
dence, R 


Betts Mach. Co., Wilmington, I 
Linsse Mach. Co., Newark, N. J 

Franklin Mach. Wks., Phila... Da 
Niles-Bement-Pond Co., New York 


Brazing and Fluxinge Material 
Americ Ferrotix Co New 
City 


an York 
Calipers and Dividers 
Vachinists’ Tools 


Nee 


Caliper Attachment 


Walker Tool Co Milwaukee, Wi- 


Carborundum 


S Grinding 


Castings, Iron 
ka dry. «& 
Conn 


rre! Mach. Co., An 


sonia, 


Castings, Steel 
Acme Steel & 
Buffalo, N.Y 
Farrel EFdry. «& 
solila, foonn 
Uniform Steel Co., 


Mall. Ir Wks 


on 
Mach oe An 
Newark, N. J 


Castings, Brass and Bronze 

Nolte Brass Co., Springtield, © 

Phosphor Bronze Smelting Co 
Philadelphia, Da 


Castings, Motor 


Ferodowill & Co... J. HE. S Pau 
Minn 

Cements, Iron 

Detroit White Lead Works, lx 
troit, Mich 

Center Grinders 

IHleald & Son, L. S.. Ba Mass 

Leland & Fauleoner Mfg. Co., Ix 
troit, Mic 

Centering [lachines 

Kempsmith Mfg. Co., Milwaukee 
Wis 

Pratt & Whitney Co., Hartford, Ct 


Chains, Driving 


Automobile & Cyel Parts ¢ 
leveland, O 

Boston Gear Wks., Boston, Mass 

Link De Engr. Co.. Phila., Pa 


Whitney Mfg. Co., Hartford, Ct 


Charm, Micrometer 
Watch Tool Co., 
‘ 


ster Roches 


ter 


Ing 


15 
Svri . iw 1) s4 
Toomey ] 1: 
Powsl Mig. ¢ 1. | Lay 
Triump | ‘ ce Co Lis 
l mp 2 M ! ( lin 
Put li. ¢ id 
Underwood & Co., IL TB is 
Uniform Ste ( 11 
Union ‘I ( 1 
Univ s \l I ‘ ; 
Vane ‘ l \\ 
\ ed W ‘ 1! 
Walke Don ‘ bya 
Waltham Wa | ( a0 
Walwo Mi ‘ ve 
Ward & Son, ied I 1a 
Warren Co Phe us 
Warne & Sw eV i"? 
Watson-St inn ¢ it 
Weber Gas & Gas \ ‘ ise 
Webster & VPerks ‘I ‘ rer 
Wells Bros. & ¢ 127 
Westeott Chuck ¢ 1 
Wester kileetri ‘ ow 
West Ila n Mt ‘ 
lad net 4 ‘ rv 
Whiteomb Mfg ( ll 
Whiting Foundry Equi Co 1a 
Whitney Mfs Co “7 
Whiton Machine ¢ =. os lol 
Wileox Mie. 1? me 
Wiley & Russe Mig. hon 
Williams & Co . a 11 
Wilmarth & Morman ¢ 121 
Windsor Machine Co a4 
Winkley Co Phe Piss 
Woodward & Powell Plane 14 
Worcester Mach. Screw Co Th 
Wormer Machinery ¢ 4 l 
Wi \Ifs ‘ s4 
Wyman & Gordon ith « ‘ 
Ya & ‘| I Mry. ¢ ri 
Chemicals 
Ame Ferrotx ¢ = 
Chucking "“achines 
Cleveland Mac s w ¢ Cleve 
nnd ©) 
Le | nd Ma I ( Rn. 
imetnati, ©) 
Potter & Johns 1 4 Pawtuck 
Kk. | 
Windsor Mach. ¢ Wind \ 
Chucks, Priil 
Almond, T. R Brooklyn, N.Y 
Brown & Co., KR. Il New Hlaven 
(conn 
(‘ushman ¢ ick ¢ Hartford, Ct 
(;oodell-Pratt to Grreentield 
Mass 
The I Horton & Sons Co., Wind 
sor Locks, Conn 
Morse Twis Irill «& Mel (vo 
New Bedford, Mass 
Pratt Chuck Co ranktort N. 3 
frump Bros. Mach. Co., Wilming 
ton, Del 
Whitney Mfg. ¢ Hartford, Ct 
Whiton Mach (Co ma. F New 
London, Cont 
Standard Tool ¢ Cleveland, © 


Chucks, Lathe 


Cushman Chuck ¢% Ilartford, Ct 

llogeson & Lett Mix (vo New 
Ilaven, Coun 

Phe bk. Horton & Sor (o., Wind 
sor Locks. Cont 

Oneida Nation: ‘'} k Co Core 
ida N ‘ 

Skinner Chuck Co... New Ilaven. ¢ 

Westcott Chuck Co., Oneida, N.Y 

Whiton Mach. I | ew Lol 
don, Conn 


Chucks, Split or Draw 


Ilardinge Bros., Chicago, | 

Circular Sawing Machines, Wood 

Baker Bros Poled Ohio 

Circular Sawing [achines, Metal 

Cleveland Punch & Sh Wks Co 
Cleveland. ©) 

Newton Machine ‘I Wks., P i 
delIphia, Pa 

Clamps, [achinists 

Besly & Co (‘has I! (‘hicag 
ii 

Clutches, Friction 

Caldwell, Son & ¢ tl. W ( i 








Codes 


Lieber Code Co., New York. 


Conveying "achinery 


Brown Hoisting Mchry. Co., New 
York 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 


Cock Grinders 


Windsor Mach. Co., Windsor, Vt. 


Coping Machines 


Long & Allstatter Co., Hamilton, 


Ohio. 

Countershaits 

Diamond Mach. Co., Providence, 
m3 


Keeves Pulley Co., Columbus, Ind. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting‘and Printing Wheels 


Grant Mfg. & Mach. Co., Bridge 
port, Conn. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, Ohio. 


Cleveland Crane & Car Co., Cleve- 
land, O 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
Franklin Portable Crane & Hoist 


Franklin, Pa. 
Philadelphia, Pa 
Pond Co., New York. 


Co., 
Maris 
Niles-Bement 


Pr 
»TOS., 


Northern Engineering Works, De- 
troit, Mich. 

Vawling & Harnischfeger, Milwau 
ee, ‘is. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Ilarvey, Ill. 

Crank Pin Turning Machines 

(rank Pin Mach. Co., New York. 


Underwood & Co., Hl. B., Phila, Pa. 
Crucibles 
Wixon Co., Jos., Jersey City, N. J. 


Cutter Grinder 


Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Mach. Co., New York 


Modern Tool Co., Erie, Pa 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Rivett-Dock Co., Boston, Mass 

rhe Adams Co., Dubuque, Lowa 

Cutters, “lilling 

Boston Gear Wks., Boston, Mass. 


Brown & Sharpe Mfg. Co., Vrovi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 
land, © 

Clough, R. M., Tolland, Conn 

Gaay & Ward, Athol, Mass. 


Geometric brill Co., Westville, Ct 


Ingersoll Milling Mach. Co., Rock 
ford, 11) 

Morse Twist Drill & Mach. Co., 
New bedford, Mass 


Pratt & Whitney Co., Ilartford, Ct. 
John M., Boat, Gage &« 
Works, Gloucester City, 


Rogers 
Drill 
N. J. 

Standard Tool Co., Cleveland, O 

Cutting ‘off achines 

Davis Machine Co., W. V., 
ter, N. Y. 

FrankHin Mach. Wks.. Vhila., 

Hlurlbut-Rogers Mach. Co., 
Sudbury, Mass. 

Pratt & Whitney Co., Hartford, Ct. 


Roches 


Pa. 
South 


Cutting oft_Tool 
Armstrong 
cago, 1. 


Bros. Tool Co., Chi 


Diamond Tools 


Dickinson, Thos. L., 
NW. 3. City. 


45 Vesey st., 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 


Drawing Boards and Table 


Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 
Rich, J. & G., Philadelphia, Pa. 


Drawing Instruments 
Alteneder & Sons, Theo., Phil., Pa. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Burnham Co., Geo., Worcester, 
Mass. 


AMERICAN 


Drilling Machines, Boiler 

Aurora Tool Wks., Aurora, Ind. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 
Dalliett & Co., Thos. H., Phila., Pa. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
ass. 


Drilling Machines, Horizontal 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John., Rock 
ford, Ill. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Fosdick & Holloway Mach. ‘Tool 


Co., Cincinnati, O. 
Niles-Bement-Pond Co., New York. 
Warner & Swasey Cleveland, 

Ohio. 


Co., 


Drilling Machines, Multiple Spindle 

Barnes Co., B. F., Rockford, III. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Dysill & Tool Co., Cincin 
nati Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Newton Machine 
Philadelphia, Pa. 

Niles-Bement-Pond Co., N. Y. City. 

Vrentice Bros., Worcester, Mass. 


Tool 


Works, 


Drilling Machines, Portable 
Dallett & Co., Thos H., Phila., Pa. 


Drilling Machines, Pneumatic 


Cleveland Pneu. Tool Co., Cleve 
land, Ohio 

Phila. Pneu. Tool Co., Phila., Pa. 

Standard Pneumatic ‘Tool Co., 


Aurora, Ill. 
Drilling Machines, Radial 


Amer. Tool Wks. Co., Cincin., O 
taush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & ‘Tool Co., Cin 
cinnati, Ohio 

Cleveland Punch & Shear Works 


Co., Cleveland, O. 
IDreses, Mueller & Co., Cincin., O 
Fosdick & Holloway M. T. Co., 
Cincinnati, O. 
Gang Co., Wm. F., Cincinnati, 0. 
Harrington, Son & Co.,, Edwin., 
Philadelphia, Pa. 
Hill, Clarke & Co., 
Niles-Bement-Pond 


toston, Mass. 
Co., New York. 


Prentice gros. Co., Worcester, 
Mass. 

Driils, Small 

Goodell-Pratt Co Grreentield, 
Mass 


Drilling Machines, Turret 


Burnham Co., Geo., Worcester, 
Mass 
Niles-Bement-Pond Co., New York 


Conn 
Hartford 


Quint, A. 1)., Hartford, 

Vanderbeek ‘Too! Works, 
Conn. 

Drilling Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O 

Aurora Tool Wks., Aurora, Ind 

Laird Mch. Co., U., Pittsburgh, Da. 


Barnes Co., B. F., Roekford, Il. 

Plaisdell & Co., P., Worcester, 
Mass. 

Cineinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y¥. 

Fosdick & Holloway Mach. Todl 
Co., Cincinnati, O. 


Newark, N. J 
Co., Edwin, 


Gould & Eberhardt, 

Harrington & Son 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hloefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K.. 
Cincinnati, 0. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Rhoades Mfg. Co., Columbus, O. 

Sibley & Ware, South Bend, Ind. 


Dynamos 
Cc & C Electric Co., New York 
Crocker-Wheeler Co., Ampere, N. J. 
Eduy Elec. Mfg. Co.. Windsor, Ct. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
Robbins & Myer Co., Springfield, O. 
Sprague Elec. Co., New York. 
Triumph Elee. Co., Cincinnati. O. 
Western Elec. Co., Chicago, Ill. 
Electric Motor Controllers and 
Starters 
Cutler-Hammer 
waukee, Wis. 


Mfg. Co., Mil 
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Electrical Supplies 

General Incan. Are Light Co., New 
York. 

Western 


Elec. Co., Chicago, Ill. 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Morse, Williams & Co., 


Phila- 
Phila., Pa. 
E!evating and Conveying Machinery 


Caldwell & Son Co., H. W., Chi 
cago, Ill 


Link Belt Machy. Co., Phila., Pa. 
Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 

Vitritield Emery Wheel Co., West 


tield, Mass. 
Engines, Steam 
Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Va. 
Rand Drill Co., New York. 


Engines, Gas and Gasoline 
sackus Water Motor Co., Newark, 
N. J 


Columbus Mach. Co., Columbus, O. 
Dirigo Eng. & Mach. Wks., Vort 
land, Me. 
Foos Gas Eng. Co., Springfield, O. 
Mietz, August, New York. 
Monarch Gas Engine Co., Indian- 
apolis, Ind. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Detroit, Mich. 
tegal Gas Engine Co., Coldwater, 
Mich. 
Springfield 
field, O. 
Struthers, Wells & Co., Warren, P. 


Gas Eng. Co., Spring 


Weber Gas & Gasoline Eng. Co., 
Kansas City, Mo. 

Fxpanding “andrels 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y. 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Nicholson File Co., Prov., R. I. 
Reichheim & Co., E. P., New York. 
Fittings, Brass 

Nolte Brass Co., Springtield, O 
Flexible Shatt 
Chicago Flexible 


cago, Il 


Shaft Co., Chi- 
Forges 


Buffalo Forge Co., Buffalo, N. ¥ 


Forgings, Drop 


Billings & Spencer Co., 


Harttord, 


(conn 
Keystone Drop Frg. C., Phila., Pa 
Wilcox Mfg. Co., D., Mechanics 
burg, Pa. 


Williams & Co., J. H., Brooklyn, 
N. ¥ 


Wyman «& 
Mass 


Gordon, Worcester, 


Forgings, Hydraulic 

Am. Ordnance Co., Bridgeport, Ct 

Wyman & Gordon, Worcester, 
Mass. 


Foundry Cupolas and Ladles 

Byram & Co., Detroit, Mich. 

Northern Engineering Wrks., De 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson & Co., J. W., Phila, Pa. 

Whiting Foundry Equip. Co., Har 
vey, Il 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Smith Foundry Supply Co., J. D., 
Cleveland, O. 

Whiting Foundry Equip Co., Har- 
vey, Il 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S.. Athol, Mass. 
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Gas Producers 

Am. Gas Furnace Co., N. Y. City 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gould & Eberhardt, Newark, N. J 

Newton Mech. Tool Wks., Phil., Pa 

Pratt & Whitney Co., Hartford 
Conn. 


Gears, Cut 
Bugram, Hugo, Philadelphia, Pa 
toston Gear Wks., Boston, Mass 
Cleveland Gear Wks., Cleveland, O 
Fawcus Mach. Co., Pittsburgh, Pa 
Gleason Tool Co., Rochester, N. Y 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Harrington, Son & Co., Edwin 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra 
cuse, N. Y. 
N. Y. Gear Works, Brooklyn, N. \ 
Nuttall Co., R. D., Pittsburgh, Pa 
Messmer Mfg. Co., Ferd., St. Louis, 


0 


Turley, H. G., St. Louis, Mo. 
Gears, Molded 
Farrel Fdry & Mch. Co., Ansonia 


Conn. ESS 
Greenwald Co., I. & E., Cincin., O 
Poole & Son Co., Robt., Baltimore 

Md. 

Gears, Rawhide 

toston Gear Wks., Boston, Mass 

Chicago Raw Hide Co., Chicago, I) 

New Process Raw Hide Co., Syra 
cuse, N. Y 


Graphite Compounds 
Dixon Crucible Co., 
City, N 


Jos., Jersey 


Grinder, Tool 
Anderson Tool Co., Anderson, Ind 
Barnes Co., B. F., Rockford, Ll 
turnes Co., W. F. & 
ford, Il. 
Landis Tool Co., 
Northampton Emery 
Leeds, Mass 
Ransom Mfg. Co., 


John, Rock 


Waynesboro, Pa 
Wheel Ce 


Oshkosh, Wis 


Safety Emery Wheel Co., Spring 
field, O 
Whitney Mfg. Co., Hartford, Ct 


Grinders, Disc 


Besly & Co., Chas. H., Chicago, LI 


Gorton Mach. Co., Geo., Racine 
Wis 

Ransom Mfg. Co., Oshkosh, Wis 

Universal Mach. Co., Provi., R. | 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine 
"is. 

Heald & Son, L. S., Barre, Mass 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinding Machines 

Anderson Too! Co., Anderson, Ind 

Brown & Sharpe Mfg. Co., Prov 
dence, R. I. 

Diamond Mach. Co., 

Goodell-Pratt co.. 
Mass. 

Gorton Mach. Co., 


Prov., R. | 
Greentie!ld 

Geo., Racine 

is. 

Greenfield Mach. Co., 
Mass. 

Landis Tool Co., Waynesboro, Pa 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Universal’ Mach. Co., Provi., R. | 

Vitritied Emery Wheel Co., West 
field, Mass. 

Webster & Perks Tool Co., Spring 
field, O. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Greenfield 


Grand 


Grinding Wheels 

Abrasive Material Co., Phila., Pa 

Carborundum Co., Niagara Falls 
N.Y 


N. %. 

Hampden Cor. Wheel Co., Bright 
wood, Mass. 

Northampton 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co., Spring 
field, O. 

Vitrified Emery Wheel Co., West 
field, Mass. 


Emery Wheel C 
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Gun Barrel Machinery 
’ratt & Whitney Co., 
reed Co., F. E 


Hartford, Ct. 
Worcester, Mass. 


Hack Saw. Blades,and Frames 
Greenfield, 


vodell-I 
Mass. 
rrett 





Conn, 


’ratt 


Co., 


L. 
West Haven Mfg. Co., 


-.. 


S 


Hack Saws, Power 


S., Athol, 
New Haven, 


Ma 


joefer Mfg. Co., Freeport, Ill 
fillers Falls Co., New York. 
est Haven Mfg. Co., New Ha 
Conn. 

Hammers,.Steam 


ambersburg 


( hambersburg, 


Engineering 


Pa 


eveland Punch & Shear 


Clevelé 


Viles-Bement-Pond ¢ 


ind, © 


Hammers,‘Drop 
Billings & Spencer ¢ 


Conn. 
Bliss Co. 


Merrell I 


Niles-Bement 
Perkins Mach. Co., 


sros., 


. 


Pond 


Brook 
C 


Pratt & Whitney Co 


Hammers, Pneumatic 


‘o., N 


Wks 


ew Y 


ss. 


ven, 


> 
Co., 


ork. 


‘o., Hartford, 


lyn, 


N. x 


M: 


Brooklyn, a, me 


New York. 
Boston, 


iss 


Hartford, Ct 


Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneumatic Tool Co., Vhila 
delphia, Pa 

Standard Pneumatic ‘Too! Co., 
Aurora, III. 

Handles, Machine Tool 

Norwood Bicycle Co., Cincin., O 

Schacht Mfg. Co., Cincinnati, O 


Heating Machines, Automatic 


Al 
N. ¥.4 


‘ity 


Gas Furnace Co 


t 


, 25 John st., 


Heating {and Ventilating Apparatus 


Buffalo | 


Ws) "cree 
rg 


Hoists, Electric 


Pawling 
waukee 


« 
», Wis 


Co 


arnis 


Hoists, Pneumatic 
Co. Mfg. ¢ 


Curtis & 
Mo 

Northern 
roit, 

Rand 


Standard 


Aurora, 


Engineering 


Mich 


Drill C 
Pnet 


Il] 


Hoists, Hand 


Ha 


ringt 


on, ee) 


Philadelphia, 


Yale & 


New 
mati 


me 
Da. 


Towne Mfg. Cx 


Hoisting/Machinery 


Hunt Co. 
ton, N 


oy” lee 


x. 


We 


igniter, Gas Engine 


M 


Ywell 


N. ¥ 


{niectors 


Lunkenhe 


Rue Mfg. 


Engit 


‘ime! 
Co.. 


Buffalo, 


hteger, 


O., St. 


York 
e ] 


ST 


leering Co 


Co., 


inspection and Tests 


Hunt Co. 


Jacks 
W 


, Robt 


Key Seaters 


Baker Br 
attano 
nooga, 


vis Mach. Co., ie 


ter, N. 
Hill Tool 


Mitts & Merrill, 


OS., 
oga \ 
Tenn. 
: # 


Keys, Machine 


Standard Gage Steel Co., 


Falls, 
Vhitney 


Pa 
Mfg. ¢ 


Lathes, Bench 


ineuil 
Mass. 


Watch 


W., 


itson-Stillman Co., 


Ichy. 


Ander 
Sag 


Chic: 


Toledo, O 


+ @ 
ro 


son, 
inaw, 


, ne 


New 


New 


Wks 


ool 


Ed 
w Y 


Cincinnati, 
Philadeiphia, Pa 


igo, 


N. 


\ 


Mil 


win 


Ill 


York 


Chatta 


Roe 


Ind. 
Mic 


hes 


*h. 


Beaver 


o., Hartford, 


Tool 


a 


30s 


& S 


ton, 


‘ratt & Whitney Co., Hartford, Ct 
Lathe Dogs 


\rmstror 
cago, I 
sly & 
ll Tool 


Count, 


Conn, 


Bre 


rad 
1g 


ll. 


. <<, 


Co., 


athe Feed 


itional 


Mach. 


Wm. 


T« 


Ss. 


Ander 


G., 


Tool 


ol 


son, 
So. 


Co., 


‘o 


Ind. 


Cin., 


Chi 


H., Chicago, Il. 


Norwalk, 


0 


AMERICAN 


Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Bridgeport, 
Conn 

Baird Machy. Co., | Pittsburgh, 
a 

tarker & Chard Mach | Co., 
Cincinnati, O 

Barnes Co., B Rockford, Ll 

Barnes, W. F. & John, Rockford, 
Ill. 

Dlaisdell & Co., P., Worcester, 
Mass. 

Itradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Davis Mach. Co., W IP’., Roches 
ter, N. Y. 

Diamond Mach. Co., Provi., R. } 

Fairbanks Mach. Tool Co., Spring 
field, O 

Flather Planer Co., Mark, Nashua 
N. H. 

Grant Tool Co., Franklin, Pa. 

Greaves, Klusman & Co., Cin., O 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 


Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O 


Lodge & Shipley Mch. Tool Co., 
Cincinnati, O 

McCabe, J. J.. New York 

New Haven Mfg. Co., New Haven 
(Conn 

Niles-Bement-Pond Co., New York 


’rentice Bros. Co., Worcester 
Mass 

Reed Co., F. E., Worcester, Mass 

Schumacher & Boye, Cincinnati, 0 

Sebastian Lathe Co., Cincin., O 

Seneca Falls Mfg. Co., Seneca 
Falls, N. ¥ 

Shepard Lathe Co., Cincinnati, O 

Levels 

Smith, k. G., Columbia, I’a 


Link Belts 


Jeffries Mfg. Co... Columbus, © 

Link Belt Engineering Co., Vhila 
phia, Pa. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Da 

Locomotives, Shop 

Itunt Co., C. W., West New Brigh 
ton, N. Y 

Lubricants 

Dixon Crucible Co Jo Jersey 
City, N. J 

Lubricators 

Bowen Mfg. Co., Auburn, N. ¥ 

Lunkenheimer Co., Cincinnat a) 

“achinery, Builders, Special 

Am. Ordnance Co., Bridgeport, Ct 

Diamond Mach. Co., Provi., R. I 

Hardinge Bros., Chicago, IL! 


Lucas Mach. T. Co., Cleveland, O 


Machine Screws 
Worcester Mach. Screw C¢ 
cester, Mass 
Machinists’ Smail Tools 
billings & Spencer Co., 
(onu 
brown «& 
dence, 
Ilammacher, 
New York 
Mass. Tool Co., Greenfield, Mass 
Pratt & Whitney Co., Hartford, Ct. 
Reichhelm & Co., E. V., New York. 


\V 


Ilartford, 
Sharpe Mfg. Co., Vrovi 


Schlemmer & Co., 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, Mass 

Magnetic Separator 

Sawyer, Ezra, Worcester, Mass. 


Mandrels, Solid 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
J 


N. J. 
Wells Bros. Co., Greenfield, Mass 
Measuring Machines 
Pratt & Whitney Co., Hartford, Ct 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 
Sawyer Tool Mfg. Co., 
Mass. 
locomb & Co., J. T., 
R. 1. 
Starrett 
Syracuse Twist 


~ 


Fitchburg, 


s Providence 
Co., L. S., Athol, Mass 
Drill Co., Syra 


cuse, 


MACHINIST 


Milling Attachments 

The Adams Co., Dubuque, lowa 

Cincinnati Milling Mach. Co., Cin 
einnati, ©O 

Kempsmitn Mfg. Co., 
Wis 


Milwaukee, 


Miliing Machines, Bench 


Faneuil Watch Tool Co Loston, 
Mass 

Pratt & Whitney Co., Hartford, Ct 

Waltham Watch Tool Co., Spring 
tield, Mass 


Milling Machines, Plain 


American Tool Wks. Co., Cin., © 

Aurora ‘Tool Works, Aurora, Ind 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Mach. Co., New York 

llendey Mach. Co., Torrington, Ct 

liill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee, 

Le Blond Mach. Tool Co., RK. k 
Cincinnati, O. 

Niles-Bement-l’ond Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 

Whitney Mfg. Co., Hartford, ¢ 


Milling Machines, Portable 
& Hk. B i"! 
Pa 


Underwood 
delIphia, 


Milling Machines, Universal 


Amer. Tool Wks. Co., Cinein., © 
Aurora Tool Works, Aurora, Ind 
Brown & Sharpe Mfg. Co., Pro 


dence, R 
Cincinnati 
ecinnatil, 


I 
Milling 
©. 


Mach. Co., Cin 


Garvin Mach. Co., New York 
Ilendey Mach. Co., Torrington, t 
Hill, Clarke & Co... Bostou, Mass 
Kempsmith Mfg Co Milwaukee 
Wis 
Le Blond Mach. Tool Co., R. I 
(incinnati, ©) 
Niles-Bement-Vond Co., New Yor! 
Pratt & Whitney Ilartford, ¢ 
Waltham Watch Tool Co., Spring 
field, Mass 


Milling Machines, Heavy Horizontal 


The Adams Co., Dubuque, lowa 

Beaman & Smith Co., Provi., R. I 

Franklin Mac} Wks Phila a 

Grant Tool Wks Iranklin, Pa 

Ilendey Mach. Co., Torrington, Ct 

Ingersoll Mil Mact Co., Rock 
ford, Ill 

Newton Mach l Wks Phila 
delphia, Va 

Niles-Bement-Pond Co., New York 

Milling Machines, Vertical 

Brown & Shary Mig ac Provi 
dence a. a 

Clough, R. M Tolland, Conn 

Newton Mach loo Wi 1’| i 
delphia, L'a 

Molding Machines 

The Adams Co., Dubuque, lowa 

Webster & Perks Tool Co., Spring 
field, © 

Motors, Electric 

Cc & C Electric Co., New York 

Crocker-Wheeler Co., Ampere, N. J 

eddy Electric Mfg. Co., Windsor, 
Conn 

General Electric Co., New York 

Jantz & Leist Klee. Co., Cin., O 

Robbins & Myers Co., Springfield, 
Ohio. 


Sprague Electrie Co., New York 
rriumph Elec. Co., Cincinnati, 
Western Electric Co., 


Chicago, II 


Nut Tappers 


See Bolt and Nut Machinery 

Oilers 

Bay State Stamping Co., Worces 
ter, Mass. 


Oilless Bearings 
Arguto Oilless 
delphia, Da 


Bearing Co., Vhila 


Oil Can Fillers 


The Winkley Co., Hartford, Conn 


Oil Cups and Covers 


tesly & Co., C. H., Chicago, Ill. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Il. 


Cincinnati, O. 


Lunkenheimer Co., 
’ Hartford, Conn 


rhe Winkley Co., 
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Packing, Steam Joint 
Jenkins Bros., New York 
Paints, Machinery 
Detroit White Lead Works, De 
troit, Mich 


Patterns, Wood 


Gobeille Pattern ¢ Cleveland, O 


Olmstead ¢ il. ., New York 
Patent Solicitors 
taldwin Davidson « Wight, 


Washington, LD. ¢ 

Bevans, James W Washington 
L>. « 

Copp & Co., Washington, D. C 

Cromwell W I] Washington 
lL. ¢ 

Pattern Letters 

Butler, A. G., N. Y. City 

Pattern Shop “lachinery 

American M nery Co., Grand 
Rapids, M 

Greaves, Klusman & ¢ Cincin 
nati, © 


Phosphor Bronze 
Phosphor 
Philadelphia la 


Bronze Smelting Co., 


Pipe Cutting and Threading 


Machines 


ignall & Mfg. Co., Ed 


Will 

Curt & | is ¢ Bridgeport 
ton 

Merre Miz. Cc Foledo, O 

sSaun s’ Sons, D Yonkers, N. Y 

Wells Bros. ¢ (jreentield, Mass 

Pipe Fitters’ Tools 

Saunders’ Sons, D., Yonkers, N. Y 

Standard Tool Co., Cleveland, © 

Pipe and Fittings 

{ ran i ‘ 

Planer Jacks 

Armst ! 3 l ! ( Chi 
iz I 

Planers, Metal 

Am fool WI (o., Cincin., O 

Bartle I I ls ! Mass 

be r-Kkames Tool Co Cin 8) 

Is s M ... Wilmington, Del 

Cincinnati Planer Co Cincin a) 

( nd Punch «& s i Wks 
‘ ‘ i ‘ ind ‘> 

I & Ila M Co., Balti 
! MM 

Flatt ; ( Ma Nashua 
N ii 

‘1! ‘ ‘; \ { iati i) 

Il Son & ¢ Edwin 
- Ail l 

Hi ‘ e«& ¢ Boston, Mass 

Niles- Bet ! Pond Co New York 

New Ilave M ( New lLlaven 
Conn 

Newton M I Wks., Vhila 
ck hia, I’ 

ond M ‘ L.. W., Worcester 
Mass 

Pratt & WI iev Co., Hartford, Ct 

sellel & Co Win Phila a 

Whi I Mire to Worcester, 
Ma 

Woodward & Powell Planer Co., 
Wor! st Mass 


Planers, Portable 


Morton Mfg ( Muskegon 
eights, Mich 
Underwood & Co Hi. B Phila 
delphia, Da 


Presses, Hand 

Elmes Engineering Wks., 
Chicago, I] 

Wl 


Chas. F., 


l’ratt 
Coun 


«& itney Co., Hartford, 


Presses, Hydraulic 


Elmes Engineering Wks., Chas. 1 
Chicago, Il 
Watson-Stillman Co., New York 


Presses, Power 


Bliss Co.. KE. W Brooklyn, N. ¥ 
Perkins Mach. Co., Boston, Mass 
Protilers 

Garvin Mach. ¢ New York 


Pratt & Whitney Co., Hartford, Ct 


Pulleys 

Poole & Son Co Robt Balti 
more, Md 

Reeves Pulley Co., Columbus, Ind 
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Pulley Covering 
Warren Co., Chicago, Ili 
Pulleys, Friction Cone 


Friction Cone Co., Boston, 


Iivans 
Mass 


Pulleys, Speed Changing 


Speed Changing Pulley Co., In 
dianapotis, Ind 

Puiley Turning and Boring Machines 

Ilarrington, Son & Co., Edwin, 
Philadeiphia, Va 

New Ilaven Mfg. Co., New Haven, 
Conn 

Pumps, Hydraulic 

Watson-Stillman Co., New York 

Punches, Hydraulic 

Watson-Stillman Co., New York. 

Punches, Power 

Cieveland Punch & Shear Wks., 


Cleveland, © 


Hilles & Jones Co., Wilmington, 
Del é 

Long & Allstatter Co., Hlamilton, 
Onio 


Perkins Mach. Co., Boston, Mass. 


Racks, Cut 
scandard Gage 
Falls, Va 


Steel Co., Beavet 
Racks, Tool 
New Britain 

ain, Conn 


Rack Cutting Machines 
Shaper Co., 


Mach. Co., New Brit 


Fellows Gear Spring 
field, Vt 
Reed Co., F. E.. 


Ratchet Drills 
Curtis & Curtis Co., 
(conn 


Worcester, Mass 


Bridgeport, 


Parker Co., Chas., Meriden, Ct. 
Reamers 
Chadwick & Co., G. B., Vorts 


mouth, N. Il 
Cleveland Twist 

land, © 
Clough, &. M., Tolland, Ct 
Geometric Drill Co., Westville, Ct 
MecCrosky & Iluber, Cincinnati, © 


Drill Co... Cleve 


Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage «& 
Drill Wks., Gloucester City, 


Standard Tool Co., Cleveland, O 

Wells) Bros. & Co., Greentield, 
Mass. 

Recording Gages 


Bristol Co., Bridgeport, Conn 


Recorders, Speed 


Starrett Co., L. S., Athol, Mass 
Riveters, Hydraulic 
Watson-Stillman Co., New York 


Riveting Machines 
Bethlehem Foundry & Mach. Co., 
So tethlehem, Da. 
Chambersburg Engineering Co., 
Chambersburg, VT: 
Long & Allstatter Co., 
Ohio. 
Niles-Bement-Vond Co., 


Iiamilton, 
New York. 


Riveters, Pneumatic 

Standard Pneumatic 
Aurora, IIL. 

Roller and Ball Bearings 

Ball Bearing Co., Boston, 

Roller Bearing & Equip 
Keene, N. HH, 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co 
Cleveland, ©. 

Diamond Drill & Mach. Co., 
boro, Pa. 


Tool Co., 


Mass 


Co. 


- 
Lirds 


Rotary Planers 
Franklin Mach 
Underwood & Co., Tl. 


Phila., Pa 
Pa 


Wks., 
bB., Phila 
Safety Valves, Pop 
Crane Co., Chicago, 
Crosby Steam Gage 
Soston, Mass. 
Lunkenheimer Co., 


Ill. 
& Valve Co 


Cincinnati, © 
Sand Blast Apparatus 

Paxson Co., J W., Phila., Pa 
Sand Mixing Machines 
Sellers & Co.. Wm., 


Smith Foundry Supply 
Cleveland, © 


Phila., Pa 
Co., J. D., 


AMERICAN 


Schools, Correspondence 
Amer. 
Boston, 
Consolidated 
International 
Scranton, 


School of 

Mass. 
Schools, N. Y. 
Correspon. 

Da. 

Schools, Technical 


Ghio State Universicy, 
Ohio 


City 


Screw Plates 
Carpenter Tap «& 
lrawtucket, R. 


Card Mfg. Co., S. W., Manstield, 
Mass 

Hlart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell fg. Co., Green 
field, Mass. 


Screws, Wood and Lag 
Paker Toledo, 
Second Hand Machinery 

cu. Ii., Cle 


Bros... Ohio 


Bowler & (eo. 


‘> lio 


Dawson, John If., Chicago, Il 

Doan & Co., J. B., Chicago, Ill 

Fairbanks Co., Vhiladelphia, Va. 

Hill, Clarke & Co., Boston, Mass 

Marshall & Hluschart Mehy. Co., 
Chicago, Tl. 

McCabe. J. J... New York. 

Pitkin Machy. Co., J. B., Provi 
dence, R. 

Prentiss Tool & Supply Co., New 


York. 
Toomey ° 
Wormer 

Mich. 


Frank, Philadelphia, Pa 
Machy. Co., ©. 


Shatt Couplings 


Davis Mach. Co., W. V., Roches 
ter, Y 

Stuart, R. J.. New Ilamburg, N. Y. 

Shapers 

Amer. Tool Wks., Co., Cinein., © 


Cincinnati Shaper Co., Cincin., O 
lather Planer Co., 
Il 


Gould & Eberhardt, Newark, N. J. 


Hill, Clarke & Co., Boston, Mass 
Kelly Co., R. A., Nenia, Ohio. 
Morton Mfg Oo., Muskegon 


Ileights, Mich. 
New Haven Mfg. Co., New Ilaven, 


Conn, 
Niles-Bement-Pond 
Perkins Mach. Co., 


Co., New York. 
Boston, Mass. 


Potter & Johnston Co., Pawtucket, 


/ we 
Pratt & Whitney Co., Hartford, Ct. 
Steptoe & Co., John, Cincinnati, O. 


Shapers, Vertical Die 


Rechester Die Shaper Co., 
ter, N. 


Roches 


Shears, Power 
Bliss Co., E. W., 
Cleveland Punch 
(.eveland, ©. 
Ililles & 
Del. 
Long «& 
Ohio. 
Perkins Mach. Co., 


Brooklyn, N. Y¥ 
& Shear Wks., 
Wilmington, 


Jones C'o., 


Allstatter Co., Hamilton, 


Boston, Mass. 


Shears, Rotary 

Rethlehem Foundry & Mach. Co., 

So. Bethlehem, Va. 
Ww 


liss Co., EF Brooklyn, N. ¥ 


Shop Shelving and Tool Holders 


New Britain Mach. Co., New Brit 
ain, Conn. 

Slide Rest 

Bartlett, EK. E., Boston, Mass 

Slotters 

Baker Bros., Toledo, Ohio. 

Betts Mach. Co., Wilmington, Del. 

Franklin Mach. Wks., Phila., Pa. 

New Hlaven Mfg. Co., New Haven, 
Conn, ° 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Niles-Rement-Pond Co., New York 

§ prings 

Cleveland Wire Spring Co., Cleve 
land, © 

Dunbar Bros., Bristol, Conn 


Sprocket Chains 


See Driving Chains. 


Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridgeport 
Conn. 

Steam Columns, Traps, Etc. 


Wright Mfg. Co., Detroit, Mich 


Correspondence, 


Schools, 


Columbus, 


Die Co., J. M., 


velaud, 


C., Detroit, 


Mark, Nashua, 


MACHINIST 


Steam Exhaust Heads 






Austin Separator Co., Detroit, 
Mich 

Steam Fittings 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Voston, Mass 

Jenkins Bros., New York. 


Lunkenheimer Co., Cincinnati, O. 
Walworth Mfg. Co., Boston, Mass 
Wright Mfg. Co., Detroit, Mich 


Steam Engine Indicators 
Steam Gage & Valve Co., 
Mess 


Crosby 
Boston, 
Steam Gages 


Steam Gage 
Mass. 


& Valve Co., 


Crosby 
Poston, 

Steam Separators 

Austin Separator Co., 
Mich. 


Detroit, 


Stampings, Sheet Metal 

Automobile «& 
Cleveland, © 

— & WF. 


Cyele Varts Co 


Brooklyn, N.Y. 


Iliss 


Steel, Sheet 

Automobile & Cycle 
Cleveland, ©. 

Steel, Machinery 

Ward & Son, Edgar T., 
Mass. 


joston 


Straightener, Hydraulic 
Watson-Stillman Co., N. Y. City 
Straightene:, Screw 


Towsley Mfg. Co., J. 'T., Cinein., O. 


Swaging Machines 


Iixcelsior Needle Co., Torrington 


Conn. 
Switchboards 
( & C Eleetrie Co., New York 


Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 

Baker Toledo, >. 

fhe Beaman & Smith Co., 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Errington, F. A., N. Y¥. City. 

Fosdick & Holloway Mach. Tool 


Lros., 


Provi 


Co., Cincinnati, ©. 
Fulton Kdry. & Mach. Co., Brook 
Ivn, 


Garvin Mach. Co., New York 


treometric Drill Co., Westville, Ct. 
Seneca Falls Mfg Co., Seneca 
Falls, N. Y¥ 


Union Tire Co., Plaintield, N. J. 
Webster & Perks Tool Co., Spring- 
field, O. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, Il. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & 
awtucket, R. I 

(rane Co., Chicago, IIL. 


Die Co., J. M 


Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Wells Bros & Co., Greenfield, 
Mass. 

Wiley & Russell Mfg. Co Green 
field, Mass 


Threading Dies, Opening 
Errington, IF’. A., New York. 
(reometric Drill Co.. Westville, Ct 
Jones & Lamson Mch. Co., Spring 
field, Vt 
Modern Tool Co., Erie, Pa 
Thread Cutting Tools 


Rivett-Doeck Co., Boston, Mass. 


Too! Grinders 


Gisholt Mach. Co., Madison, Wis. 
Leland & Fauleown Mig. Lo., De 
troit, Mich 


Tool Holders 
Armstrong 


cago, Ill 


Tool Co., Chi 


ros. 


Hill Pool Co., Anderson, Ind 
MeCrosky & Iluber, Cincinnati, O. 
Tools 

See Machinists’ Small Tools. 


Transmission Machinery 

Caldwell & Son Co., H. W., 
cago, Ill 

Link-Belt Engineering Co., 
delphia, Pa 

Reeves Pulley Co.. 


Chi 
Phila 


Columbus, 


January 2, 1902. 


Trolleys and Tramways 
Brown Hoisting Machy. Co., N.Y 
City. 


Harrington, Son & Co kdwin 
Philadelphia, Va. 

Hunt Co., C. W., West New Brigh 
ton, N. ¥ 

Link Belt Engineering ('o., Vhila 
delIphia, Da 

Maris Bros., Philadelphia, Pa. 

Pawling & Ilarnischteger, Milwau 
kee, Wis. 


Yale & Towne Mfg. Co., New York 

Trucks, Shop 

Towsley Mfg. Co., J. T.. Cin., O 

Tumbling Barrels 

Byram & Co., In Det t, Mich 

Turret Machines, Automatic 

Automatic Mach, Co., Bridgeport 
Conn 

Barker & Chard M. T. Co., 

Brown & Sharpe Mfg. ¢ 
denee, R. I. 

Bullard Mach 
port, Conn. 

Cleveland Mach. Screw Co., 
land, ©). 


Cm., 
Provi 
Bride 


Too 


Cleve 


Dreses, Mueller & Co., Cincin., © 
Garvin Mach. Co., New York. 
Gisholt Meh. Co., Madison, Wis 
Grant Tool Co., Franklin, Pa. 
Hill, Clarke & Co., Boston, Mass 


Jones & Lamson Mech. Co., Spring 
field, Vt. 
Lodge & Shipley Mach Tool Co 


Cincinnati, © 
Pearson Mach. Co., 
Potter & Johnston Co., 

os 
Pratt & Whitney Co., Ilartford, Ct 
Warner & Swasey Co., Cleveland 

Ohio. 
Windsor 


Chicago, Ill 
Pawtucket 


Mach. Co... Windsor, Vt 


Twist Drills 


Cleveland Twist Drill Co., Cleve 
land, ©. 
Morse Twist Drill & M. Co., New 


Tedford, Mass. 


Standard Tool Co., Cleveland. O 


Universal Joints 


Baush Machine Tool Co., Spring 
field, Mass 

Vanderbeek Tool Wks... Ilartford 
Conn. 

Valves 

See Steam Fittings 


Vises, Wood Workers’ 


Wyman « 
Mass. 


Gordon, Worcestel 


Vises, Metal Workers’ 
Hollands Mfg, Co., Erie, Va 


Merrill Bros., Brooklyn, N. ¥ 
Parker Co., Chas., Meriden, Conn 
Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 

Bignall & Keeler 
wardsville, Ill. 

Saunders’ Sons, D., 

Walworth Mfg. Co., 


Mfg. Co., Ed 


N.Y 
Mass 


Yonkers, 
Boston, 


Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O 


Hendey Mach. Co., Torrington, Ct 


Welding Machines 


Long & Allstatter Co., Hamilton 
Ohio. 


Wood and Lag Screw Machinery 
taker Bros., Toledo. Ohio 


Cook Co., Asa S., Hartford, Conn 


Wood Trimmers 


Amer. Mechry Co., Grand Rapids 
Mich. 

Leland & Faulconer Mfg. Co., Ix 
troit, Mich 


Wrenches, Drop Forged 
Williams & Co., J. H.. Brooklyn 
ms Ue 


Worm Hobbing Machines 
Grant Tool Wks., Franklin, I's 


Worm Gearing 


Albro-Clem Elevator Co., Philad: 
phia, Pa. 
Faweus Mach. Co., Pittsburgh, P: 


Morse, Williams & Co., 
Nuttall Co., R. D., 


Phila ° Pa 

Pittsburgh, P 

Worm Milling Machines 

Cleveland Mach 
land, O 


Screw Co Cleve 
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The Premium Plan at the Works of David Rowan Wages, Rate $.30 per hour. 
and Company, Glasgow, Scotland. Hours Hours Time wages | Premium earned ee Workman's rate 
BY JAMES ROWAN. Allowed. taken. on Job. on Job. ane Comes per hour. 





It might be well to relate how it came 


; . — » » premi re. 100 100 $30.00 $ .00 $30.00 > aU 
about that we introduced the premium sys a — pap 1:00 38.00 "311 

tem into our works. We make nothing 100 80 24,00 2,00 26,00 35 

‘ 7 ‘ . ° ~ S) 3 00 4) 2S 

but marine engines, in which there is a 100 v0 21.00 ee we $ 

a 5 - a 100 60 18,00 .UU ~ wel A PD alae 

great variety of work involving articles 100 50) 15.00 5.00 200K 0 
weighing from less than a pound up to 100 au 12.00 6.00 se gen io 

° ° ° 100 30 9,00 1.00 16,14 eh 

those weighing many tons. Previous to 100 20 6.00 8.00 14.00 70 
the strike which ended in the end of Janu- 190 10 3.00 9.00 12,00 1.2 
100 l .30 9.90 10,24 10,20 


ary, 1898, it had always been looked upon 
as impossible to introduce piece work into HALSEY’S METHOD 
a marine-engine factory on account of the 
great varicty of work. During the strike 
we determined to introduce a premium sys- 
tem of some description, and it was while 





Wages, Rate $.30 per hour. 





investigating the subject that I struck 100 100 £30.00 s .00 $30.00 
. ; 90 a : 28,50 3M 
upon the system which we adopted. We 100 9 27.00 1.50 . a 
. " 100 sO 24,00 UU we AW orb D6 
commenced with one machine and added 100 7 21.00 1.50 25,50) Bud 
others, until in about four months’ time 100 60 18.00 6,00 4. “#0 
we had every achine bering al 100 50 15.00 7.0 22.50 4 
we had every machine—numbering about od 0 12.00 9,00 21,00 525 
eighty—in our engine department on the 100 30 9,00 10,90 19.50 oo 
. y ° ° ( oy 5.0K 12.00 15.00 oh 
premium system. We then introduced it a = py 12.80 16.50 165 
into the erecting department and to the 100 1 30 14,85 15.15 15.15 





fitting of the engines on board the ship 
at the crane, and now all our smiths who 
used to work on the time and piece-work 
systems are on the premium. Our men in 
the machine department are earning about Wages, Rate $.30 per hour. 
time and athird. Although we are paying 


WEIR’S METHOD 





























fi ’ , . 100 100 $30.00 Ss .0U £30.00 : eh 
this high rate of wages we believe our 100 a0) 27.00 2.70 70) 383 
wages cost would compare favorably with 100 80 24.00 4,80 28,80) ' 
’ ‘ 100 70 21,00 6.50 7) >!) 
any other marine-engine factory. Of 100 60 18.00 ~ 3%) 5 si) 
course, we cannot tell how our wages 100 50 15,00 #90 eet) ie 
: oe wri > ania a > 100 4 12,00 7.20 19.20 ots 
cost compares with other places, as we do 100 30 9.00 6.30 15,30 5 
not know and have no means of ascer- 100 20) 6.00 1.80 10.80 4 
<—- ‘. . Vt) 5K 2.70 0 
taining w hat the wages cost of other firms o vr a on y 9 
: é Uv J ows . ‘ os 
is. At the same time we know we are ‘ 
getting a great deal more work out of the ROWAN’S METHOD oeeeere 
machines under the premium system than TABLE I. COMPARISON OF DIFFERENT METHODS OF CALCULATING PREMIUMS 
” fas hes ose we ever did before. It has involved an 
5 | 10% 8) 6% ¥X 193 34 1 10% 2% No. —s entire remodeling of our place. We have 
6 99 | 36) 43%) 54 204 70% 18) Aly 3 : now no old machines, and now no equip 
S| 18 |24| 7%4| Xx 21) 3376) 18) 51161 ; ment but the very best and the most mod 
19 | 32 | 2| 4% | 2 34 180 rn satishe 
ern satishes us 
84 20 16% 6 54° 9 56 51 3/174) 33 208 10 2 Wig X pe - 
311 | 3) 36% | 49 63 = ; % x 209 | 45 6 6% 19% Mr. Thomson—my partner—spent three 
* Me : : 2 months in America in the summer of 1898 
24 0 1 144 «030 69 18 6 i184 xX 212 
265 | 112 | 8| 14%4/| 5 82 36 4 94 We have all visited the principal works 
30 | 20 |10| 1433 x 117 160 Is 3 1% 7 in this country and have all been to Ger 
31 30 | 11 3% xX 142 0 «650 «(1534s 1°) 5! ll 24 b» many, principally to see Messrs. Loewe’s 
36 . 5 ‘ 3 3 3 ; ¥ 2014 25 4 1 oT 
36 0 | 8| 12 20 153 39 3\ 14% it iol 0 { = i works. When I say all, I mean Mr. Thom 
2144 $3 $ 2 183 33 5-6 E 6 13 s 222 22 6 13 16 : : 
rae 44 is = = = 35 — - ie : Pe . 36 : 224 11 = son, our engine and boiler works managers 
3445 Hw TH BASE 6 35 36 2 ~I72 ~ ; : ; f - nrincinal 
46 184.20 12) 5t 10288 | Gg 2K and perhaps six or eight of our principal 
61 36 1) 16 18 206 144% 1 74 744 10 1ILG 4035 i foremen and myself. 
71) 17% 35) 4K SCX 211 66 103 6 WE I My system was described in my paper 
75 | 140 |18) 43% |102 225 15 1, 2% 8 101 before the Glasgow Engineering Congress 
167 <1 ii 6144) BS 9 i8 | 12) 16% 13 214 si 6 55M thus: 
; f 3 5 4 9% 2 11 x 215 12 8 0 x ou . : : 
168 49 ek. 13 | 194 |__|. oe Work as recorded on a job ticket is 
170 | 102 6 4444 52 30 18 is 3) 2%) 33 134 ; ; fe. 
192 40 1) 2% 20 82 15 | 23; 6% xX 161-2 112% 13 given to a workman on a time allowanc 
210 114 6 1% 654% 3: 11 9| 2° x 182 12 6 4% y and if he reduces this time allowance his 
62 3 12) 74) x 194 60 3 23g 30 rate of wages per hour while he is working 
22) 18 | 1! 8%] 9 65 11 | 42) 1 x 64 at the job is increased by the same per 
26 | 44 (12 19% | 383 109 65 centage as that by which the time allowance 
o7 ‘ » ‘14 | ‘ 30 Or 33 ¥ 
44 S| 38) 06 . = aS : . has been reduced. It is of course apparent 
12 8 6 ‘ 1 e 
164 51 6 14 Om1Z i114 | | 217 that data must be collected for the purpose 
vo ) wPQ “= . 
169 18 6 9 36 163 2. | id 14 x 239 58 138 2134 29 of arriving at the time to be allowed to 


do work. For this purpose a special de 
partment (rate-fixing department) is re 
quired, and when instituted, data accumu 
TABLE 2. JOB PROGRESS CARD late very quickly. The period occupied 





50 
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JOB REGISTER 


(MacHINE DEPT.) 


Maw Eneines:—PISTON AND CONNECTING RODS. 


Connecting Rods. 


316. 1st Operation.—Turning complete. 


317. 2nd Operation, Type “ A”. 


—Slotting outside flats of forks 


and sides of bottom butts. 


318. 2nd Operation, Type “B”.— 


butts. 


319. 8rd Operation, Type “A”. 
320. 8rd Operation, Type “B”. 


Sawing out jaw. 


Finishing jaw after sawing. 


Slotting sides of bottom 


—Slotting round gudgeon. 


—Slotting flats of forked end. 


Boring out jaw and finishing. 


5th Operation, Type “ A ”.—Slotting inside of jaw. 


325. 5th Operation, Type “ B”.—Slotting inside of jaw and 


sides of top butts. 


Boring out and finishing for gudgeon. 


327. Boring out crosshead and crank pin bolt holes. 


Boring oil holes in each connecting rod. 


TABLE 3. 


in doing work under the usual time pay- 
ment conditions may be accepted as the 
time allowance of the premium system. 
“When a job is given to a workman, a 
job ticket is issued to him with a descrip- 
tion of the work to be done and the time 
allowed to do it. On completion of the 
work the job ticket is initialed, and the 
time of day recorded on it by the foreman, 
and this is the time of commencing the 
next job. -When the work has been ex- 
amined and passed by the works inspector, 
the job ticket is handed to the rate-fixing 
department, which passes the same for pay- 
ment. In the case of a job being rejected 
by the inspector, any premium which would 
otherwise have been earned by the work- 
man, by reason of his having reduced the 
time allowance, is forfeited. No clerical 


labor deyolves upon the workmen, and 
very little upon the foremen. 

“The time allowance for a job given to 
a workman rated at, say, 8d. per hour is 
100 hours, and the actual time occupied 
on the job amounts to 75 hours. 


We have 


then 100 hours at 8d. = 800 pence against 
75 hours at 8d. + 25 per cent. (2d.) = 750 
pence, giving the workman a premium = 
150 pence or 2d. per hour, and the employer 
a reduced cost = 50 pence. Provided the 
time allowances are equitable to employer 
and employed, and based on the average 
attainments of hourly labor, it will be evi- 
dent from the foregoing that the higher 
the premium earned by the workman the 
greater will be the saving in cost. The 
output of the machines is also increased, 
but it is a hard matter to put a value to 
this.” 

The enclosed Table I shows your method 
of premium system, that adopted by Messrs. 
G. & J. Weir, of this city, and our system. 
Messrs. Weir’s is exactly the same as yours 
in principle, with the exception that the 
workman receives half the time saved and 
in your case he receives one-third.* My 

*Mr. Rowan is of course in error in assum- 
ing my idea to be thus limited. The amount 
of the premium rate has received as much or 


more discussion in these columns than any 
other feature of the system.—F. A. H. 


January 9, 1902. 


system is totally different. You will notice 
in the last line of the table showing the 
results of your system that a workman, 
if he is allowed 100 hours to do a piece of 
work and does it in one hour he receives 
about 34 times his hourly rate of wages; 
with Weir’s system he receives 50 times; 
with our system not quite double. Also 
compare the next to the last line, showing 
with your system his w ogee are increased 
4 times, with Weir’s 514 times, with mine 
go per cent., or 10 per cent. less than 
double. 

In quoting the last two lines of the table 
showing the results of your system, Weir’s 
system and my system, you will no doubt 
remark that these are extreme cases and 
seldom to be met with, but these are the 
cases we are aiming at and hope to arriv 
at some day, although it may be a long way 
off. When we do arrive at them we will 
not require to cut the man’s rate, but you 
will and so will the Messrs. Weir, so that 
while yours is a decided improvement upon 
the ordinary piece-work system at the ear 
lier stages, there is no great improvement 
upon the ordinary piece-work system when 
you come to great reductions in the hours 
taken, and these are the stages at which 
you wish to encourage the men as well as 
at the earlier stages, and that is where | 
think my system has the great advantag« 
of any system which I have yet heard of 

We are still improving upon our results 
and hope to continue doing so. If we were 
to continue oing so, you will observe that 
with your system and Messrs. Weir’s, in 
the course of time, we would require to 
cut the rates, while with my 
would not. We would rather encourag: 
the men to do better and better. The view 
I take is that no matter how good a ma 
chine is, no matter how good work we ar 
getting out of it, that is no reason why we 
should not get better work out of that 
machine or why the machine should not be 
greatly improved to do better work or that 
the job should not be done in another way 
There is no getting over the fact that if 
ever you have to cut rates it tells very 
much against the premium system. We 
have never yet cut a rate unless we hav: 
made a radical change in the method of 
doing the work. We have made changes 
in cases like the following: 

When a horizontal boring machine with 
one spindle has been replaced by a machine 
with two spindles. We have in that case 
reduced the time allowance, 
reduced it in such a measure that the man 
was enabled to make rather more with 
two spindles than he did with the one 
spindle. 

You have asked me to give you tabula: 
information showing time, wages and cost 
before and after the adoption of the sys 
tem, and you say this is worth more than 
all the rest. On the other hand, we look 
upon this as of little value, although it 
may arouse interest in the premium system 
We attach more importance to the latest 
records than to anything else. Since we 


system wt 


but we have 
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Job Register Number 


—e ¢ 
389 Turning Complete Crank Shaft 


Part of Engine 

















I 















































Operation Turning & furnishing complet 
- | | we - _ | ] 
No. of Date Time Time Details of Class | Machine 
Eng. No.| p; : Remarks Operator 
Pieces | _ In Out | Allowed [Taken| Operation mz Mark | | No. 
ian | 1900 | | | 
ing 50s l 23/3 27/3 | WW 23% | Job 380 D Stewart 1 
330 l 5/4 1/4 0) 25 380 Gillan 
| 331 ! 31/3 | 5/4 | 50 35 Ny Stewart 19 
ing | 38% l 10/4 | 13 + | it Ss 1 389 Gillan ) 
ing | 102 1 4/4 5/4 0) | 14 Roughing body Solid crank T. Ayton 
| 330 1 9/4 | 21/4 | yw) 2g Job 389 Gillan 1 
| 330 1 13/4 | 19/4 ) 25 so 6OU&LLP Gillan 
| 332 ] 5/6 8/6 WwW | 32 iS) Gillan 1 
| 332 1 8/6 | 12/6 50 | 29 IS Gillan j 
| 332 l 13/6 15/6 ov | 2% 80 Gillan ] 
| 333 ! 12/6 | 18/6 | 50 | 24% | iN) Gillan i 
|} 1 Spare | 
ke 2 16/5 | 23/5 | 2 i | 380 Steel Gillan 1 
J ng | 402 1 20/6 | 23/6 | 60 | 3y 380 Gillan 1 
| 333 1 3/6 | 6/6 | 50 25 380) Gillan i 
J ng | 47 1 i/4 fT | 3 | 21K | 380 Stewart 
J ing | 463 5 i/i | . | 3 | 22 | Rough turning & 2 Centre and 
| | |} finishing for web 1 forward pieces | Craney (App 
| 336 1 |} 4/8 1/8 | 33 154 | Job 389 Gillan 
| 333 1 {10/8 | 13/8 | 33 | 15 389 do 1 
| 333 1 | 13/8 | 1578 | 33 38) do 1 
336 1 | 8/8 1wW/s | 33 1} 15% | 380) ke 
336 1 7/8 8/8 | 33 | 15% 380 io 1 
337 1 10/8 | 10/8 | 33 15 | 380) 1 
333 1 2/8 1/8 50 ie 380) lo 
-et | | | ete | ete 
| i | | 
1 1 
sis myn 1 } ee | é — at = Part of Engine Connecting Rods 
: 7” il Uperation Slotting 
Jud Operation Jud Operation rd Overation oth Operation oth Operation 
Type A Cype B z its A B 
| No of | Date J Time | Time Details Cli | Machi 
Eng. 26.1 [in | Out : _—, Remarks aSS Operator j MACHINE 
| Pieces n | u Allowed Taken | of Operation Mark No. 
it i 
1900 
~*~ a 8/2 | a/3 ‘ 63 | 2nd, and 3rd. Operation Job 315, 320 | Ritchie 
2 } /3 | 15/3 135 8: |) «6Sth. operation es) uu lo 
1 Sy | } } 
335 j 12/4 | 14/4 a 17 | 2nd. operation 317 do 16 
333 } ; 2/4 | 1/4 0 60% | 2nd. and 3rd. operation 318, 320 do 
34 | 3 14/4 | 19/4 0 23K | 2nd. operation 31% i 
S34 ) 19/4 26 /4 64% is} 3rd. operation 319 1o 1 
$35 } t/5 ‘/5 i) 244] Sth operation 325 lo lt 
4 3 3/4 | 8/5 is 36 Sth. operation 324 lo 10 
1 Sp. | 
335 | i 5/5 | 4/5 | G4 iv ird. operation 319 Airlie i 
y3 2 17/5 23/5 iS 26 2nd. and 3rd. operation 318, 320 Ritchie lt 
, Sp. | | 
35 j 1/6 1/6 4 16 5th. operation gu Airlie 17 
Sp. } 
) 1 30/5 1/6 20 14 Sawing out jaw 321 | Fraser 104 
) 1 9/8 15/8 24 16 2nd. and $rd. operation 318, 320 Ritchie 16 
3 , 16/3 21/8 wx 1134 Ynd. and 3rd. operation 318, 320 do 16 
33 3 15/8 25/8 2) 164 Sth. operation 325 | do 16 
324/34 2 0/8 1/9 0) 18% 2nd. operation 314 do 16 
337 3 8/9 12/9 21 19% Sth. operation 34 do 160 
SUA 24 1/0 7/9 3 34 3rd operation 319 | lo 160) 
SIA 2 } 19/9} 21/9 4) lik Sawing out jaw | 321 | Fraser | 14 
33 2 | wtil 97% 13 | 14% soos 321 do 194 
3 3 | 27/8 | 2/8 30 | 2% 321 do 194 
rN A 2 20/9 21/9 6 14% Finishing jaw 322 Ritchie 16 
already sawn out 
W.R.O 
Y 2 ) 10} 11 ) ) 17% nd. operation 317 Airlie 
P eta.| 
e | 3} ete 
t | } j | } 
imer a WV 
TABLE 4 PAGES FROM JOR DATA BOOK 
luced the premium system, almost wed tor ( ind, the third col in ink, giving the last record and the re 
e 1 as . llaw eA ‘ 
machine in our place has been re mn the number of pieces included in now created; when the time allowed 1s 
d or greatly improved, so that al- each job, the fourth column the hours spent exceeded, it 1s written in red ink, but thi 
gh we could give these data they upon the job in hand till 10.30 A. M. on seldom occurs. If we should happen t 
d be of little value, as the conditions the date the card is prepared, and the fifth away from the works for a few days 
‘t the same. I would specially draw column the previous records for similar our return we go over these cards and a1 
attention to the Job Progress Card jobs. The card is therefore an index of made acquainted with what 1s being dor 
h is shown as Table 2. It was de- the progress of work in each and all ma- ina very thorough manner 
In my paper before the Engineering ( 


ak 


ed in my paper before the Engineering 


gress thus: 


(his card is prepared every morning 


the rate-fixing department, and indi- 


s the progress which has been made 


tne 


various machines; and it 


may 


be 


le of great value to employers and man 
rs. The first column gives the machine 
bers, the second column the hours al 


chines in operation.” 


We have three of these prepared every | 


morning—one fc 
ner, and one for our 
ager—and we find t 


value in giving us a 
of the work being dor 
chines. The cards a 


and when a record is 


yr myself, one for my part- 


engine works 
to be of 
n intelligent interest 


man 
hem great 
1e in the various ma 
re written in pencil, 
created it is written « 


gress | said: 


“There is a Job Register Book [« 


sample page is give 
for the machine, brass 


and smiths’ departments, 


works and fitting on | 


in the vard and at the quay 


vcccur. they are duly 


f whic 
Ed 


finishing, tinsmit] 


n in Table 3 


erecting in tl 


yoard the machiner 


As new jol 


registered Ever 





Job Register Number 
9. Shrinking liners on propeller shaft. 


AMERICAN MACHINIST 


10 Cutting keyseat in shaft and fitting key, 
il. Tapping holes and pinning liners on shaft. Fi.ting nuts 


and stoppers to shaft. 
12. Bolting together steel couplings with 


black bolts, 


Part of Engine. 


Operation, 


January 9, 1902 


Propeller Shaft. 


Fitting 




































































Date Hours Hours taken Prem! , [Workman’s| Job Jod | Class Remarks 
Eng.No- | Finished | Allowed|Jour.|s.app.|J.App.|Boys |Labs.|Total |Time|/2| Nos. [Line No] No. | Mark . 
} 
325 Spare 7/5/00 5 1 4 } 0 381 27/15 | 11 it 
350C« 7/5/00 3% 2% 2% 2% | 35 1 i/23 Fitting in key and 
cutting off ceutre 
331 8/5/00 5D 38%] 15% 54 50 8 | 371/31 237/24 | 10.11 
303/34 
$31 9/5/00 134 2 2 i 34 | 22 | 381,571 237/66 ml Tapping 1-% hole thr 
nut 
335 19/6/00 20 ps) 2 zi 2% 381,567 290/45 | 10 iii 
Jobbing 33% 24/5/00 55 19% 19% 39% BAX |] 35 | 381,571 286/59 | 10.11 il 
331 Spare 26/5/00 4 24 2% 24% | 44 | 381 TT Tapping 1-% hole thr 
nut. 
$31 25/5/00 5%) 14 16% 30% 264%] 51 | 381,571 26/82 } 10.11 ii 
1 8/6/00 116 7234 9236 9236] 20 | 265 500/21 | 10. il 
$30 2/7/00 55 374 3K 31%) 3! 381 307/49 lu. 11 il 
x32 Spare 4/7/00 3K 3% 3% 3% 3385 308/83 ii Trying snaft inte boss 
332 3/8/00 50% 16% 16% 32% 2444) 59 | 381,619 310/46 10.11 i and marking off and 
324 31/7/00 55 18 18 36 zi WW | 381,619 311/3 10.11 ul tapping 1 hole 
335 11/8/00 0 10 10 10 | 50] 31 325/70 | 10.11 il thro. nut. 
330 19/9/00 13 8 8 16 12 7 | 382,608,621 313/19 14 ii 
Jobbing 31 28/11/00 55 15% 154% 15% 31 %%) 50 | 381,506 363/95 | 10.11 il 
‘ 20 24/10/00 42 13% 13% 4% | 19K] 53] 381,615 361/34 | 10.11 lil 
323 Spare 20/10/00 55 15 15 30 2644] 52 | 381,566 44/81 | 10.11 Hl 
Jobbing 16 2/10/00 27 18 18 36 Xi 332,615 344/80 14 = 
334 Spare 1/10/00 55 15 15 30 26% | 52 | 381,506 3H/55]} 10.11 ill 
334 28/9/00 55 21% 6% 3% zi 51 | 381,566 3414/6 10.11 TT 
333 19/9/00 55 14% 14% 59 55 381,566 341/33 | 10.11 = 
333 Spare 15/9/00 55 2M 54 32K 3146} 42 | 381,561 341/21 | 10.11 ul 
$36 19/9/00 15 13% 13% 2% 23%] 48 | 393,566 34375 10.11 it 
$3; 18/9/00 15, 16 16 32 28 37 | 393,566 342/67 | 10.11 il 
etr ete. ete. 
i 
Job Register Number 
46 Shrinking webs on to pin and coupling ends, Part of Engine. Crank Snaft. 
Driving in and dressing shaft locking keys. Operation, Fitting. 
nr Date Hours Hours taken Prem! 9, |Workman’s| Job Jo» |Class iiisatiiie 
cidass Finished | Allowed || Jour.|/S.App.|J.App.|Boys |Labs.| Total |Time| /° Nos. Line No| No. | Mark 
2S 462, 
$31 30/3/00 132 101% HY 1) 126% t $28,405 253,23 Hi ie t Cranks(1 Spare) 
330 12/4/00 99 7 } 524% |] 50%] 49 298,452 269,70 4G il 3 eo. 
335 (Spare) 25/4/00 10 10% 16 36 2% | Bo 298,458 273, 4 1G 1 ao. in 1 piece 
332 13/6/00 33 22% 13 354 WY] 13 392,607 289.87 16 | 1 Crank 
332 5/5/00 66 51K 52 104% 7s 392,607 238,29 1G = 2 do 
333 7/6/00 33 15 12 2%] 21 36 392,607 239.45 th u 1 do 
336 26/5/00 4% 31% 31 66 Wi] 21 392,573 290.77 16 il 3. do 
333 31/7/00 33 15% 16 31K | 24 29 392,613 310,99 1G il 1 do 
334 3/8/00 zi 11 11 22%) 164] 3 392,613 311,32 1G lil 1 do 
337 2/8/00 61% D7 7 51 WwW] 35 392,613 311.6 th il 3. do 
Jobbing 402 27/7/00 18 10% 10 21 15%} 12 392,613 310.77 Shrinking 2 webs on 
to crankshaft. 
463 6/7/00 28% 20% 1 10 30% 392,613 310,38 16 ee 8 Cranks in 1 piece 
we 168 17/8/00 21 7% q 15% 11%] 44 302,613 326,42 1 il 1 Crank 
336/7 Sp. 20/8/00 13 19% 20 39% 29%] 30 392,613 226,51 46 il 2 do. 
334 21/8/00 | 23% z i 3544) 34 392,613 327.1 5 il 2 do. 
W.O. 333 24/10/00 43 24 24 50%] Bs] 10 392,613 361,12 46 iJ 2 do.(Extra work 4 ‘rs 
Jobbing 4 5/10/00 &R 14 14 Ps) 21 34 392,613 346,30 1G il 3 Cranks in 1 piece 
340 27/11/00 gy 584 3% 53 115% 3s 11 392,574 363,48 1G | 3 Cranks 
607. 
V302 G13 
3413/4 6/12/00 150 594 554 115 Si} 42 pom pony 3044 16 Weo16 do. 
\ 392,559 — 
338 13/18/ v0 35 15% iM SN WX] 2M) BM) Vy " 364.66 16 ul 1 do, 
338 25/1/01 70 HW 1% 36 76 604s) 14 392,507 304,71 16 oof? do. 
604,607, 
330/41 24/4/01 33 10% 10 24] 15%] 53 392,630 141,13 16 Wii 1 do. 
B30 / 41 15/4/01 165 63% 6v 133% | 98%] 40 | 392,602 444,18 1G il 5 do. 
| O44. « 
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separate job in the manufacture of a 
marine engine, from the time the castings 
ind forgings come into the works until the 
ship leaves after her trial trip, is registered 
in this book. 

“The Job Data Book [Table 4.—Ed.] is 


a record of the work done on each article 
ind this book now contains a most com- 





plete and miscellaneous collection of data 
the 
marine engines and of other work. 


manufacture of 
All 


in connection with 


ABLE 4 CONTINUED. 


whitewashing and painting, shifting of ma- 
chines, laying down .concrete floors, shift- 
ing of material from place to place, and 
many other operations for which, not so 
long ago, it would have been impossible 
to fix a time, are now recorded in the Job 
Data Book.’’* 

*The manner of adjusting journeyman’'s and 
apprentice’s time on the same piece of work 
in sections 3 and 4 of this table is apparently 


by adding to the journeyman’'s time three- 
quarters of the senior and one-half of the 


junior apprentices’ time.—Ed. 
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PAGES FROM JOB DATA BOOK. 


Another matter which I menti 
here is that we have the card system to 
very large extent throughout our wor! 
and we have often discussed the question 
keeping the articles mentioned in Table 
on cards instead of in a book, but my 0\ 
notion is that the book is the more suitab 
of the two, as by a glance at a given pa; 


we can compare the times taken for simi 


may 


articles without searching among cards 
them. 
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made no mention in my paper of the 
mn [in Table 4] headed “Class Mark.” 
meaning of these symbols is: 


5 = Fair. 
11 = Good. 
[t= Very very good 
11I=A rec ord 
—— = Indifferent. 
==> == Bad, 


= Very bad. 


different is generally taken as meaning 
the man the time he is 
When these cases occur they are 
Very often these 


has taken 
\ ed 
tigated right away. 
ferent, bad and very bad cases happen 

a new man is brought in, sometimes 

en a job is done for the first time, some- 
es when a man has been kept waiting 

for a crane or a breakdown has happened 
the machine. Generally speaking, we 
eep a record of these cases and the reason 
why the men have exceeded the time al 
lowed them. I do not think that anyone 
an put too high a value on the introduc 
tion of a premium system into any work 
shop. It seems not only to elevate the 
class of work turned out, but our impres- 
sion is that our men, since we introduced 
We do not have 


have vastly improved. 
nany changes among our machine men, but 
vhen a new man is brought in it is some- 
times several weeks or even several months 
before he equals our records. 

\Vhat I take to be the great drawback 
in introducing the premium system into 
any workshop is the amount of personal 
labor in which it involves the principals of 
the firm. When I introduced this system, 
we had great difficulty in getting suitable 
men to take up the work in the rate-fixing 
department. Engineers looked upon it as 
timekeepers’ work, but that was a trouble 
got over. Now 
engineers who take charge of that depart- 
There is no doubt that a good deal 
of money is involved in introducing it. 


which we we have two 


ment 


In the rate-fixing department the labor is 
an extra at first over and above the ordin- 
ary timekeeping, but now our timekeeping 
ind rate-fixing departments are merged 
into one, and we do not think that this 
department is to us a costly one. The use 
f jigs, gages, fixtures, etc., is clearly dem- 
onstrated and so prominently brought for- 
vard that large sums must be invested to 
heapen the work. The use of powerful 
is also so that a firm 
is greatly temptec—as we were—to throw 

the old tools and replace them with 

ones as we have done, but, as before 

ed, I do not hesitate to say that the 
reason a premium system is not introduced 

more workshops is, as you state, the 


obvious 


it puts upon the capacity of the man- 
Professor Barr, of Messrs. Barr 
& Stroud, tells me that his manager—Mr. 
Jackson—has sent you their “Notes on the 
Premium System of Wage Earning.” 
[Noted by us at page 1366.—Ed.]_ I think 

You will 


notice that they have adopted my system 


agement 


is an excellent production. 
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Messrs. G. & J. Weir's system has been 
adopted by Messrs. Lang, the lathe makers 
of Johnstone. I Messrs. Mavor & 

King street, 
and 


think 
Coulson, electrical engineers, 
Glasgow, have adopted my system, 
when Mr. Pajeken and Mr. Orcutt visited 
Pajeken 


into 


our place, some time ago, M1 


introduce my 


Messis 


determined to system 


their works Ludwig Loewe’s at 


Berlin. 


In your “American Machinist,” page 
1074 of last year, you state that you have 
repeatedly described the system. As a 
matter of fact, as far as we have ever 


heard, this system is entirely novel and was 
I introduced it myself. 
and I think | 
the articles that 


unheard of before 


I have never read- have 


read most of have been 
written on the premium system—nor have 
| ever met anyone who has ever heard of 
it before, so that I think I may claim this 
system of mine as an entire novelty 

1 


[Comment upon this last paragraph wil 


Ed. ] 


be found in the following article 





The Origin of the Premium Plan—A Personal 


Statement. 
BY F. A. HALSEY. 
The public has little interest in the 


claims of individuals to personal credit, 
and it is with some hesitation that I refer 
to the Rowan’s excel- 
lent article published in another column 
that, 
system is entirely novel and was unheard 
of before I introduced it myself.” In ad- 
dition to the due to the fact 
that the public cares little for personal 
claims, is that due to the desire not to do 
anything which may seem to antagonize 
one who has done so much for the premi- 
um plan as has Mr. Rowan. So far as 
known, he has more men working under 
that plan than has any other man, firm 
or corporation, and he has been a center 


statement in Mr 


“so far as we have ever heard, this 


hesitation 


of light in this matter in Glasgow, and, in- 
deed, in all Great Britain. Not to take 
the matter up, would in effect 
give tacit approval to his words, and as 
the subject is attracting wide attention, 
now is the time to set things right if that 


however, 


is to be done at all. 

Mr. Rowan is not to be criticised at all. 
He can hardly be expected to be familiar 
with the paper on The Premium Plan of 
Paying for Labor which I read before the 
American Society of Mechanical Engineers 
ten years ago and which may be found in 
XII of the Transactions of that 
That paper began by classifying 


Volume 
society. 
the various methods of paying for labo: 
into: 

The day’s-work plan, 

The 

The profit-sharing plan, 


piece-work plan, 


The premium plan 

The salient features of these plans were 
The fundamental fault of the 
day’s-work plan was stated to be that “any 
effort by the workman re 


solely to the benefit of 


outlined. 


increase of 


dounds the em 


ployer, the workman having no share u 


the consequent increase in production.” 


Similarly the fundamental fault of the 


piece-work plan was stated to be that “‘any 


increase of effort by the workman re 


dounds to /jiis own benefit alone—the em 


ployer having no share in the consequent 


saving of time These objections wert 
pointed out to be “the exact antitheses ot 
one another.”” What was said about the 
profit-sharing plan is unimportant, as that 
plan has now largely dropped from public 
attention. The salient faults of the day’s- 
work and piece-work plans having been 
given, the salient virtue of the premium 
plan was stated to be that it makes a 


“division of th® savings due to increased 


} 


production between the employer and em 
plovee, but DV a direct method 1 stead of 
the circuitous one of the profit-sharing 
plan.” The “essential principle’ of the 
plan was thus described The time re 
quired to do a given piece of worl deter 
mined from previous experience and the 
workman, in addition to his usual daily 


wages, is offered a premium for every hour 


by which he reduces that time on future 
work, the amount of the premium being 
less than his rate of wages Making 


the hourly premium less than the hourly 


wages is the foundation stone on which 
rest all the merits of the system.’ 
These features of the dav’s-work and 


also 


my article published in the issue of 


piece work plans were described in 


this 


paper for March 9, 1899, from which the 
present interest in the subject dates, and 
it was stated that the premium plan “‘in 


a sense splits the difference between the 
day’s work and piece-work plans.’ 
Following this analysis of the different 
gave the 
method which I had used in dividing the 


plans in the original paper, | 


gains due to increased effort by the work 
the 
ployer, as well as illustrations of the blank 


man between workman and his em 


forms used. It would be just as unfair 
to limit my invention to the blank forms 
as to the exact method of division used 
[he statement of the basic idea is broad 


enough and clear enough, and there can 


be no doubt as to its meaning The es 


sence of the whole thing is the division 


of the gains between the workman and the 


employer, whereby, as has been described 


over and over again, wages go up and 


costs go down together 


Mr. Rowan has suggested another meth 


od of making the division Some time 
ago, in these columns, Mr. Fernstror 
suggested another and Mr. R« till ar 
other,and many others are possible. These 
gentlemen are entitled to the credit f 
what they have done, but that their metl 
ods of division constitute a new syste 
or that their methods and all milat 
methods which carry out the ba ide: 
are not included in the premium plan a 
invented by me, I deny. So long as the 
premium per hour saved is less than the 
wages per hour used, the syste n 
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premium system and nothing else. If the 
premium rate equals the wages rate the 
system becomes, in effect, piece work, and 
f the premium rate exceeds the wages rate 
it becomes, in effect, Mr. Taylor’s differ- 
ential piece-work system. 

The paper before the Mechanical Engi- 
neers contains, as far as I know, the first 
published use of the name and the first 
published description of the thing known 
is the premium plan. The invention is 
several years older than the paper, but 
the paper is the record. 

If I were to apply the language of the 
Patent Office to this unpatented and, per- 
haps unpatentable, invention, the result 
would be as follows: bd 

I claim: 

A plan of paying for labor in which 
the gains due to increased production by 
1 workman are divided between the work- 
man and his employer. 





Echoes From the Oil Country. 
AT THE BOTTLING WORKS. 

“I’m getting a new machine; it will be 
here in a few days; get out pulleys and a 
ountershaft and hangers for me and send 
them up with a man to put them in place. 
[he machine should not run less than 
3,000, and 3,500 will be better. The engine 
runs the line shaft at 200, but it can be 
speeded up a little if we have to. The 
pulley on the machine is 6 inches diameter 
ind 3 inches face. When can you have it 
ready to run?” This was a small job from 
the bottling works, and the machine was 
. bottle washer. I had never seen, or, for 
that matter, even heard of one; but no 
natter, here was an order for a shaft, two 
hangers and a couple of pulleys. 

“You say you have a 30-inch pulley that 
vill do to start from on the line. Well, 
| have a 24-inch and an 8-inch, both 1%- 
nch bore, and two 14-inch drop 2-inch 
hangers that I can babbitt down; these, 
with 4 feet of 1%-inch shafting, will fill 
he bill,” I said, after looking over my 
stock. “I will have to balance the pulleys, 
is that counter will run rather fast. I 
guess I can have it ready to send up in the 
norning, and can have it ready to run by 
noon.” 

That seemed to be satisfactory and the 
next day found me up with the stuff and 
Mr. Moore, the owner, waiting for me. 

“See here, now,” was his greeting; “that 
line shaft has been giving us trouble for 
some time and I want you to look it over 
vhile these fellows are sticking up your 
hangers. You just show them where to 
put them.” 

I did look, and I found things badly out 
f level, and I told him it would need to 
be dropped about 4 inches on one end to 
bring things right. He walked back and 
forth a few times and then he started 
a man off to borrow some jacks to raise 
the building up to bring that shaft level. 
\s it was a three-story building, I thought 
that rather heroic treatment, and I tried 
to tell him it was unnecessary. 
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“Ain’t them things all the same length, 
and don’t that shaft lay the same distance 
down from the joists, and so isn’t the 
whole building out of level, and, anyhow, 
we will have it up before you are through 
with your job, and then I want the engine 
looked over while you are here.” 

I thought perhaps they had ways of 
their own at bottling works, and so I said 
nothing further. By the time I had every- 
thing ready the building was, in general, 
level, and after going over the line shaft 
and counter carefully, I left. 

In a couple of days the owner came to 
the shop. The machine had come and did 
not work as it should, and I must come up. 
This was the first washing machine they 
had put in. It was intended to wash beer 
bottles. A hollow shaft revolving at a 
high speed contained another shaft that 
had rubber mounted on the end of it. 
When the neck of the bottle was pushed 
over the shaft it hit a stop and on pushing 
further the shaft with the rubber was ad- 
vanced. As soon as the rubber was out 
by the end of the hollow shaft it expanded 
as far as the bottle would let it and at the 
same time a strong stream of water was 
squirted through the inner shaft. Moving 
the bottle back and forth allowed the rub- 
ber to reach every part of the bottle. This 
part of the machine was covered with a 
strong wire guard, and a barrel near by 
was partly filled with broken bottles. 

When I got there they told me the belt 
came off and the bearings heated, not on 
my work but on the machine. Mr. Moore 
kindly offered to show me how it worked, 
but he told the man to run the engine slow. 
The machine sang a song I was not used 
to and the belt on the machine seemed to 
stand away from the pulleys. A crash 
of breaking glass drew my attention to the 
business end. Mr. Moore would push a 
bottle on carefully until it pushed against 
the stop; then, with a rush of water and 
a whirr, smash! would go the bottle. Some, 
being extra tough, would stand washing, 
some would have the neck drop off before 
the washing began, and one man was busy 
with an oil can feeding oil to the bear 
ings. 

After some talk I made out that the 
machine spindle was to run 3,000 turns, 
but as this machine had a counter on it 
with an 18-inch pulley running to a 4-inch 
on the spindle we were speeding it for 
about 14,000, which seemed a trifle high. 
The company made two styles of machines 
and the agent had talked both kinds and 
so mixed my friend up a little. 

I was for taking down the counter and 
running direct from the line shaft, but he 
insisted that I put other pulleys on the 
counter, said he had need of a stock of 
pulleys and would keep those I had up. 
As he had lots of room upstairs, I did 
not argue the question, but soon had that 
washer singing a more civilized tune, and 
one that did not fill the barrel so fast with 
broken bottles. W. OsporNe. 
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Ball Bearings for Heavy Machinery. 


A series of tests of ball bearings un r+ 
heavy pressure was conducted some ti: ie 
ago on behalf of the German Arms 1 
Munition Factory, of Berlin, by Mes 
Heibeck and Riebe, the latter being e: 
neer of the factory. The results | 
been published by Mr. Heibeck in 
“Zeitschrift des Vereines deutscher Ing 
ieure,’ from which a brief abstract 
been prepared for the Institution of ( 
Engineers, London. 

Hertz and Auerbach’s researches, 
stated, were inadequate to solve the 
portant questions involved in the ex; 
ments. A special device was empl 
whereby three balls, one on the top of 
other, were subjected to vertical press 
the central ball was also in another ser 
of experiments replaced by a flat circu 
plate whose periphery was the same 
that of the two other balls. The obser 
tions were by a reflecting apparatus wh 
magnified 500 times. Pressure was ap 
plied by a 5-ton press which was of 
a special construction. The diameter of 
the balls ranged from % to 1% inches 
The results are given in two sets 
tables (I. for balls, and II. for balls and 
plane surfaces). 

The author next treats of the theoretical! 
determination of the amount of frictior 
then describes the special apparatus en 
ployed by him in ascertaining the sam 
practically. The result of experiment 
with various kinds of bearings showed 
that the best form for heavy work was 
two rings, the inner surface having 
groove the depth of which was two-thirds 
the radius of the balls. 

With pressures of 2,204 to 6,614 pound; 
and 65 to 780 revolutions per minute, th: 
coefficient of friction varied very little in 
deed, and averaged 0.0015. Up to a pre 
sure of 10,800 pounds with 780 revolution: 
per minute, the balls and bearings wer 
faultless. For the past year all the ba 
bearings manufactured by the Berlin Arm- 
and Munition Factory have been cor 
structed on the basis of these experiment: 
which were concluded in March, 1800 
Since then bearings of greater size hav 
been made and worked under a pressurt 
far exceeding the above, and this is due 
the care and attention paid to the perfec 


tion of the material and workmanship of 


all parts of the ball bearings. 





Experiments on the Flexure of Beams 
Discovery of New Laws—lV. 
BY ALBERT E. GUY. 
EXPERIMENTS (CONTINUED). 
The results of experiments perforn 


on nine bars of various sizes, but al! of 


rectangular section, are shown in the f 
lowing tables. In table 1 we have the 
mensions of the bars as well as the 1 
ments of inertia and the moduli of e 
ticity. In table 2 are given the result 
the tests on bars held horizontally at 
end and loaded at the other. The product 
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a Bar fallen to one 
side by buckling 


Support Support Z 











But after a careful investigation it was 
found that the thin wooden strips U and 
U,, Fig. 5, which were fastened to th 
specimen by a bolt passing through the 
center of suspension M, although very 
lightly pressed against the bar, caused this 
latter’s extremity to remain vertical, thus 
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FIG. 7. THE ACTION OF AN ECCENTRIC MOAD G. 8. FAILURE OF A BAR UNDE! MPRESSION AND BENDING FORCES 
P L? of the load by the square of the length It would seem, so far, that the laws preventing to a certain extent the bar fron 
assuming the curvature generally produced 


being almost a constant quantity, the first need to be modified in a fashion similar 
} 
i 


law is verified in all the tests, but the to that employed by Professor Hodgkin 
second and third laws are far from being son in his experiments on columns. 
clearly established The tests with the bars inclined at an 
angle of 30 degrees with the horizontal 
x ire recorded in table 3. Here again the 
first law is clearly verified, but the other 
two are not conclusively proven 
In table 4 are recorded the tests for bars 
| Nos. I, 2, 3 and 6 inclined at 45 degrees, 
ind for bar No. 3 inclined at 60 degrees 
Cc 1 D Great difficulty was experienced in these 


last tests, in determining the exact loads 





causing the buckling; in fact, with the 60 
degrees inclination the results were so er 
ratic that they did not seem to be gov 
erned by any definite law. Each trial was 
a failure and I felt very much discouraged 
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FIG. 9. METHOD OF SUSPENDING LOAD GIVING 


BAR ENTIRE FREEDOM TO BUCKLE INCLINATION OF BAR ABOVE 


by the buckling 

Since the horizontal and 30 degrees test 
appeared to be sufficiently accurate, they 
alone were entirely carried out. The 45 


degrees tests were not quite completed and 


those at 60 degrees were abandoned fo 


the time being. Then the bars were test: 
in the vertical position, the results also bi 


ing shown in table 4. Here the three law 


are entirely verified, and the results, o1 


being compared, are almost identical wit] 
those indicated by the formula of Euler 
i 4 
mt Fi El 

} 


1 


The ratios between actual and theoreti 


al results are shown at the bottom of th 


tables Consequently, it must be admitte: 
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REFERENCE FIGURES FOR THE TABLES OF TESTS. 


that Euler’s formula is correct, since it 
can be proven by such simple experiments 
as those just described. It is worthy of 
remark that the vertical tests were made 
under perfect conditions: the bar being 
firmly held at the base and the load made 
to act axially in such a manner as not to 
hinder in any way the bar from assuming 
the natural curvature due to buckling. 

In order to investigate the cause of the 
failure of the other tests, a bar was placed 
at 60 degrees and loaded until it buckled 
and fell to one side, when it rested against 
support Z, Fig. 7. Then an arm a was 
clamped to the strips U and U, near the 
top, and gradually loaded until the bar 
straightened slowly, and finally bending 
abruptly fell to the other side against a 
support, being thus prevented from break- 
ing. This bar was No. 3, having for 
dimensions b = % inch, h = 1 inch. For 
a length L = 18 inches, it buckled under a 
load of 1434 pounds, with the suspension 
bolt at M loosely fitted. This bolt being 
very firmly tightened, the bar straightened 
a little and 2'4 pounds were added before 
buckling occurred anew. Then the arm a 
being adjusted in’ place and loaded with 
about 2'4 pounds, the bar again straight- 
ened slowly and with a slight increase 
of the load it fell on the other side against 
the support. This little experiment, re- 
peated on several bars, proved conclusively 
that a bar can be made to bear a greater 
load if its loaded end is prevented from 
turning about its axis than it would carry 
were this end free to oscillate. This ec- 
centric load simply amplified the guiding 


action of the strips U and U;. 
Fig. 8 represents at 


A a straight bar 


’ 
held at the end D. 
under axial compression is bent laterally, 
the curve assumed by this axis being a 
sinussoid combined in the same horizontal 


At B the same bar 
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plane as the originally straight axis. This 
curve is the first of the nine kinds of plane 
elastic curves found by Jacques Bernouilli 
(A. D. 1694) and analyzed by Euler. It 
is seen that the vertical axis of the loaded 
end remains parallel to that of the bar in 
a state of rest. At C the bar is subjected 
to a bending effort and buckles in the com 
pression part. Just before buckling oc 
curred the bar was longitudinally straight 
as at A, but vertically bent, since the bend- 
ing force necessarily caused a certain de- 
flection. Consequently, the neutral plane 
of the bar affected a parabolic curve. With 
an increase of the load the compression 
part buckled and was curved, as shown at 
a. From the fact that the bar is throw: 
to one side it is easily seen that the tw« 
lower edges are no longer equally strained 
The right edge is under a greater compres- 
sion and consequently shortened, but the 
left is somewhat relieved and therefore 
relatively elongated. The curve assumed 
by the upper edges is very much like that 
at B, and has not the abruptness seen at 
a. It results from this that the major axis 
of the loaded end is no more vertical, and 
the bar is actually twisted. Therefore any 
force which can prevent this twisting must 
necessarily increase the carrying capacity 
of the bar, or, in other words, must insure 
to a greater degree the elastic equilibrium 
of the solid. 

It remains now to find the true laws 
governing the elastic equilibrium of a solid 





No. | b h I 


I, E 





0.01042 


0.015625 


0.02083 


0.035156 


0.052734 


0.070812 


7 's 2 0.08333 
8 f 2 0.125 
9 My 2 0.1666 

















0.00016276 1265000 


0.00054932 1226400 


0.0013025 1305150 


0.00024414 1292450 


0.00082397 1361750 
0.0019531 

0.00032552 999455 
Q.001L09864 


1488200 


0.002605 1315050 
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TABLE I. DIMENSIONS, MOMENTS OF INERTIA AND MODULII OF ELASTICITY OF BARS TESTED 
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No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 
” sis 2 2 2 2 2 2 2 2 
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} 
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| 
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— ] 
93 1 iS45.04 8 128 1 ‘¥} 
94 S64 1088.16 Ry 1G08 
25 st 
26 SO 
Average 676.75 2101.875 190°2,.08 1174.74 3370.96 7082.8 1361.55 tt ’ wool.61 
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TABLE 2. RESULTS OF TESTS ON BARS HELD HORIZONTALLY AT ONE END AND LOADED AT THE OTHER, AS IN FIG. A 


loaded transversally at one end and free 
to assume any consequent If 
at C, Fig. 8, the load is applied on the 
upper face of the bar, there will result 
an increased twisting and the bar will 
carry If the load is hung from 
the lower face, the twisting will be lessened 
and the bar will be guided vertically, as 
with the strips U and U;,, 
the carrying capacity. 
Consequently, the point of suspension 
of the load at the end of the bar must be 
at the center of gravity of the section and 
must there. This condition can 
be fulfilled by employing the device illus- 
trated by Fig. 9, where A is the end of a 
bar through which passes a rod B, made 
fast to the bar by means of the nuts and 
washers C and D. The ends of the rod 


hook-shaped, and therefrom are 
] 


curvature. 


less le ad. 


thus increasing 


remain 


sus- 


pended two rods E and F supporting the 


mG. The centers of the hooks of rod 
» equidistant from the center of grav 
f the section 4; the load P is applied 
and F 


The whole system can oscil 


ddle of beam G, and rods E 
rallel 


freely, the points of suspension being 


ife edged. The direction of the load 


therefore through the. center of 


Q ty of the section, and does so regard- 


f the inclination of the axis x of the 
is, for instance, when the bar being 
ted this axis occupies the position x, 


* ) 


With this apparatus the bars were again 
tested in the four positions previously de- 
scribed, and, curiously enough, were found 
to give way by buckling under exactly the 
same loads that caused the buckling in the 
fifth or vertical position. Thus, bar No. 5, 
with a length of 10 inches, gave way in 
any of the five positions under a load of 
26% pounds. The load was not in the 
full sense of the word exactly 2634 pounds 
but the than % of a 
pound one way or the other. This varia 
of course, insignificant and well 
the All the 
bending tests were successful, but the thin 
bars Nos. 1, 4 and 7, being only '% 
thick, offered much difficulty in the ver- 
tical position, because the load could not 


variation -was less 
tion is, 


within permissible limits. 


inch 


be applied axially. 

We must now find the reason why a bar 
of iron of given length buckles under a 
certain load, as well when held vertically 
as horizontally, or in any intermediate po- 
sition between these tw« 

The problem of the strength of columns 
properly belongs to the domain of higher 
mathematics. It has been solved by Euler 
Lagrange, Poisson and several other great 
mathematicians. It is consequently im- 
possible to present an elementary solution 
of it here 
ness of Euler’s formula since experiments 


and we must admit the correct 


must 
the 


we 
that 


also admit, for similar 
the 


prove it; 


reasons, same laws govern 


equilibrium of a horizontal beam subjecte: 


to a bending effort. Then we can easily 


In Fig. 10 a beam 


L firmly held at one end is inclined at a1 


explain the other cases 


angle @ from the horizontal and sustains 
other Th 


can be resolved into two others 


a load P applied at the end 
force P 
One (P cos. @) acting perpendicularly t 

a bending effort 


the other 


the length L produces 
whose moment is /’cos. @ . / 
force of ssion acting 


P sin. @, is a compre 


axially on the solid. It is very important 
to remark that ( /’cos. @) / 
The first 
product of the force P ce 
L, whereas the second member is the pre 

duct of a force P L cos. @. 


This second is more 


= /(/.cos.a@ 


member of this equation is the 


1s. &@ by the length 
by the length 
proper than the first 
judging by the definition of the term mo 
force. Thus a m is the 


rroduct of a force by its lever arm Hert 
I ) 


of a yment is 


Wy” ; 
Wmeul 


the force is /, the arm is projectior 
Leos. @ If the axial force alone wa 
sufficient to cause the buc ng of he 


prism, we 
(P sin.a) L? constant ; 
but this expre ssion is not correct, for w: 
can also prove that 
(P sin. a) I P (L sin. @) 


and the results would differ widely were 
we to introduce one or the other of thes« 
terms into the previous equation Sut if 


the question is considered in another way 
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TABLE 3. RESULTS OF TESTS ON BARS HELD AT AN ANGLE OF 30 DEGREES, AS IN FIG. B. 
— -—- See Figure E——_ oe » 
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No. 3 
P PL? 


2 


_ 


No. 
P| PL? 
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RESULTS OF TESTS ON BARS HELD AT ANGLES OF 45 AND 60 DEGREES AND VERTICALLY, AS IN FIGS. C, D AND E. 
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we can make the results agree with the 
experiments. Thus, by assuming that the 
force P tends to compress a solid of length 
i. sin.@, and to bend another of length 
|. cos.@, we must have: 

P (Lsin. @) 
If the bending alone caused the buckling 

ve would have: 
P (L cos. a)* 
but, since the combination of the efforts 
‘aused the buckling, and since the load 
ipplied is equal to that which buckled the 
same solid of length LZ in the vertical as 
in the horizontal position, it becomes evi- 
ent that the efforts must be added. Hence 
P(L cos. a@)?+ P(Z sin. @) 
= constant ; 


or PL? (sin 


constant. 


constant; 


(15) 


@+ cos.* @) = constant 


But sin. °a@ + cos.2@= 1, hence for any 
position between the vertical and the hori- 
zontal (above the latter) we have: 

P L* = constant, 
is found by experiment. 

When the bar is placed below the hori 
zontal, as in Fig. 11, the force P may 
igain be resolved into two others, one 

P cos. @) perpendicular to the axis of the 
bar, producing a bending effort whose mo 
ment is P cos. @ .L; the other force (/ sin 

is axial and tensile. Since a tensile force 

unot produce buckling, but, on the con- 
rary, tends to prevent it, its effect is nega 
ive and, as in the present case, a bar never- 
theless may buckle, it follows that it does 

) under the combined efforts of the com- 
ponents of force P 
again: 

P\L cos. «)? + [— P( “sin. a)?] 


= constant, 


t 


Theref re. we have 


ol P/.? (cos.? @a—sin.? a) 
{19} 
constant. ) 


his shows clearly that the greater the 
angle @ the lesser will be the tendency 
a bar to buckle. Furthermore, this 
tendency will be maximum with the bai 
rizontal, when sin. @ = o, and mini 
mum with a=45 degrees, when sin. @= cos 
With a still greater 
ingle, the tensile force being superior to 
he bending, no buckling can take place. 
is easy to prove this experimentally 
by using the apparatus No. 1, Fig. 5, in 


vhich a bar can be made fast at one end 


aand P becomes « 


ind inclined, for instance, at an angle 
f 30 degrees below the horizontal. If we 
use No. 2, 20 inches long, the load sus 
pended from the free end must be 414 
pounds to produce buckling. We found 
at first in the vertical tests, and afterward 
in the modified angular tests, that P L’ 
1700; hence we must have: 


P,L? (cos.? 30° — sin.’ 30°) = 1700 
L? = 400; cos.* 390° = 0.75; sin.* 90° = 0.25 
1700 
Hence /, = E 8.5 pounds. 
1 > 


403 X 0.25 
In reality, the weight required in the 
test is a little more than 87% pounds. This 
excess is due to the fact that, as soon as 
the load is applied, it causes a deflection 
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of the bar, which augments the angle @. 
For thin wooden specimen the deflection 
is very great and must be taken into ac- 
count. Thus, the load required is also 
slightly greater for the horizontal than for 
the angular and vertical tests 

We may write for any angle @ the gen- 
eral formula: 


, . x .. 
P72 (cos.2a+sin.2 a)= ETI, (20) 
4 


in which the sign (+) must be employed 
when the component of P is a compressive 
force, and sign (—) when this component 
is tensile 


(To be continued.) 





On the Science of Steam-Making. * 
BY JOHN C. PARKER. 

| The following paper presents an analysis 
of the theoretical conditions for secur- 
ing maximum economy in steam-making 
which, we believe, will be recognized as 
fundamentally 
given attention to the subject of the trans- 
The flow of the heat-giving 
1e heat-absorbing media in opposite 


sound by all who have 


fer of heat. 
and tl 


directions is practiced in many kinds of 


apparatus and is, in fact, recognized in 
the economizer as applied to boilers, the 
principle of this apparatus being the plac- 
ing of the entering water in connection 
with the leaving flue gases. 
sound the theory, it must be owned that 


However 


when applied to boilers it leads to a con 
struction that is startling in the manner 
in which it trespasses upon what are con 
sidered established features if a success 
The ideas 
outlined have, however, gotten beyond the 


ful boiler is to be the result. 


*Abstract of a paper read before the Iingl 
neers’ Club of Philadelphia, April 6, 1901. 
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paper stage—a boiler built on these prin 
ciples having been in use at the Roach 
Shipyards, Chester, Pa., since April, 1900 
These boilers were made by the Parke: 
Engine Company, 1041 Drexel Building 
Philadelphia Ed ] 

The wastefulness of the steam engin 
was the prime cause of its scientific devel 
opment, whereas the boiler presented n 
such economic problems. The compara 
tively high economic performance of th« 
boiler under adverse conditions has re 
tarded scientific development, and its pri 
gress has been entirely empirical 

To make the steam engine operativ: 
certain well-defined principles must be fol 
lowed. It is not so with the boiler; any 
kind of an apparatus, no matter how oddly 
it may be constructed, will produce steam 
nearly as efficiently as the most approved 
design. It has been so easy to make steam 
that there has been little incentive toward 
scientific treatment of the problem 

The physical conditions involved in the 
scientific generation of steam can be graph 
ically shown by a diagram, Fig. 1 

The vertical scale represents tempera 
tures above o degree Fahr., 2,500 degrees 
Fahr. is taken to indicate tHe initial tem 
perature of combustion and the curve illus 
trates the fall in temperature of the gases 
in their passage to the flue, where they 
escape at 000 degrees Faht The line at 3602 


degrees Fahr. represents the boiler tem 


perature due to the pressures (in this case 
143 pounds ) and the difference: emper 
ature between the boiler and the flue gases 


Ae 


is thus 238 degree 


Since, owing to rigidity of cot 


present practice aims to secure equal tem 
perature throughout the boiler, the line at 
362 degrees will be straight nd nee 




















FIG. I HEAT 


see eersee 
American, Machin «* 


DIAGRAM 








60 


there can be no conduction of heat from 
a lower to a higher temperature, it would 
he impossible to reduce the temperature 
f the gases below 362 degrees. 

But suppose we are not tied down to a 
rigid structure, and are free to have the 
different parts of the apparatus at different 
temperatures without affecting each other. 
We will cause the feed water to flow in 
the opposite direction to the gases. If the 
feed comes from a heater at 212 degrees 
Fahr., that end of the evaporation line will 
be inclined (slightly curved) from the 
starting point at 212 degrees Fahr. until 
362 degrees is reached, when it will be ho- 
rizontal to the point at which superheating 
begins, where it will again be inclined, but 
very much more toward the vertical, both 
mn account of the low specific heat of steam 
and the great difference in temperature. 

With the same difference in temperature 
between the flue gases and the water as 
before (238 degrees), the flue temperature 
would be reduced to 450 degrees, which 
amounts to a saving of 12.4 per cent. If 
the feed water happened to be at 62 de- 
grees, the flue temperature would be re- 
duced to 300 degrees (with the same dif- 
ference), which would mean a saving of 
23.39 per cent. In this case the tempera- 
ture of the gases is lower than the tem- 
perature of the steam, and this illustrates 
how heat may be transmitted from a lower 
to a higher temperature by convection. 

It will be observed that superheat could 
not be added under these conditions at the 
cool end, but it might be very easily at the 
other end, with the result of increasing 
the initial temperature of combustion, and 
so adding to the economy at both ends. 

If the water came in at the hot end of 
the diagram the rise in temperature would 
be more rapid, as indicated by the dotted 
line, but the initial temperature of com- 
bustion would be lowered as shown. 

It must be evident that to secure the 
maximum transmission of heat from the 
gases to the water they must flow in oppo- 
site directions, and evaporation must be 
completed in a single circuit. If any water 
is recirculated after being raised to the 
boiling point, it must necessarily reduce 
the economy by raising the feed tempera- 
ture and so reducing its capacity for ab- 
sorbing the heat of the gases; furthermore, 
superheating would be impossible and the 
initial temperature of combustion would 
be lowered. 

It is also plain that, while the transmis- 
sion of heat is as the square of the differ- 
ence in temperature, the difference will 
not be maintained except in proportion to 
the rapidity of the flow which must be 
impelled by a constant force. 

The diagram demonstrates that the func- 
tions of the economizer, the boiler, and 
the superheater are but separated parts of 
a single progressive operation which can 
be more perfectly accomplished in one 
apparatus. 

This is in effect an application of the 
regenerative process first applied to the air 
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engine about the year 1816 by the Rev. 
Dr. Stirling, and subsequently improved 
and modified by Mr. James Stirling, Cap- 
tain Ericsson, Mr. Siemens, and others. 
Attempts were made to apply it to steam 
generating in France by Belleville in 1856, 
and in America by Herreshoff about 1878. 
Mr. Yarrow has made an application of 
it to his type of boiler quite recently, and 
he presented an excellent paper on the 
subject before the British Institute of Na- 
val Architects at the March meeting, 1808. 

Belleville and Herreshoff both started 
on the basis that the flow of the water and 
gases should be opposite, and evaporation 
progressively secured in a coil. Both used 
a pump to maintain the flow, and to that 
fact their failure may be ascribed. 

Belleville assumed that the trouble was 
due to there being no water in the tubes 
in direct contact with the flames, and so 
abandoned his correct principle. He re- 
sorted to the common practice of supplying 
the water to the hot end of the coil, but 
his troubles were not ended. He made no 
material progress until he discarded the 
pump and adopted a gravity circulation. 
It took him twenty-three years to develop 
an operative boiler, and that he did so 
finally, on an incorrect principle, is a re- 
markable tribute to his personality. 

The fact is that after two centuries of 
empirical progress we find ourselves at the 
opening of the twentieth century with the 
steam-generating problem still before us. 
The “boiler question” has been peculiarly 
acute during the past decade, particularly 
in Great Britain, and it would seem as if 
important results were to be expected, in 
view of the amount of attention which is 
being given to the subject. 

So far as principle goes, we are making 
steam to-day by the same process adopted 
by Hero, of Alexandria, 2,000 years ago— 
i. e., we boil water in large quantities and 
draw off the steam from the same chamber 
—both very improper practices. We may 
have stuck some flues through the water 
chamber to increase the heating surface, 
or perhaps we have divided up the water 
space into a mess of tubes, but so far as 
principle goes, Hero was not one whit 
behind us in the art of steam making. 

While pressures were low the boiler was 
reasonably satisfactory ; but when the pres- 
sure rose above the atmosphere, a new 
condition was introduced: the pressure 
was no longer constant and explosions 
began to be known. As weakness devel- 
oped it was met at the visible point, and a 
stay was inserted, a tube beaded over, or 
a furnace corrugated. Safety became the 
fundamental idea in boiler design to the 
exclusion of correct principles, with the 
result that neither has been attained. The 
comparative safety of the boiler to-day is 
more of a tribute to the steel maker than 
to the designer. 

Only one important conclusion has been 
reached in the steam-making problem in 
a century of remarkable scientific progress 

in other directions. The idea has become 
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almost universal that a free circulation of 
the water is essential to the safe genera 
tion of steam, and that idea is absolutely 
incorrect. 

The primordial condition for the safe 
generation of steam is a constant flow of 
and steam in one direction. This 
has never been fulfilled. The 
constancy of the is affected in two 
ways: by forcing the fire until the wate: 
is driven in the wrong direction, and by 
the lifting effect due to falling pressures, 
which produces a like result. 

While the lifting effect due to falling 
pressures has been well known, the extent 
of its influence on the motion of the water 
and steam has never been fully appreci- 
ated; in fact, most of the troubles con- 
nected with steam-making can be traced 
directly to this cause. 

It is a well-seated belief among eng! 
neers that water must be in continual con- 
tact with the surfaces exposed to the radi- 
ant heat to prevent damage; but how water 
is to be in continual contact with a square 
foot of surface which is evaporating 
enough water to entirely cover it with a 
layer of steam from ¥% inch to % inch 
thick once every second has not been ex- 
plained. Water will not prevent over 
heating without motion, while steam is 
most efficient in carrying off the heat if 
in rapid and constant motion in one direc 
tion. Rankine states (p. 261) that the 
most rapid convection of heat is that which 
is effected by means of a cloudy vapor, 
which combines the mobility of a gas with 
the comparatively greater conducting pow 
er of a liquid. 

The principal conditions involved in the 
evolution of a satisfactory steam gener 
ating apparatus may be stated as follows 


the water 
condition 
flow 


In a perfect generator— 
1. The water and gases must 
opposite directions to secure the maximum 


flow in 


transmission of heat. 

2. The flow must be constant and at 
maximum speed to obtain the highest efh 
ciency of the surface and prevent ove: 
heating. 

3. There must be no circulation of the 
water ; evaporation must be secured in one 
circuit. 

4. The steam must flow directly from th: 
hottest part of the furnace to the steam 
reservoir without passing through wate: 

5. The steam supply must be separated 
from the water so that priming, foaming, 
or lifting will be impossible. 

6. There must 
water room to prevent excessive fluctua 


be sufficient steam and 
tions in pressure and water level. 
7, The internal surface must be kept 
clean automatically and the external sur 
face must be perfectly accessible. 

8. There must be no fluctuations in the 
temperature of the metal; feed water on 
hot surfaces must be made impossible. 

g. There must be perfect flexibility t 
permit independent expansion of each part 

10. The apparatus must be simple, with 
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fewest and best joints, and arranged to 
permit ready access to every part. 

11. The apparatus must be absolutely 
reliable in operation under adverse con- 
litions, with ordinary care. 

12. The apparatus must be durable, 
without frequent repairs, and with freedom 
from leaks. 

The essential 
making apparatus designed to fulfill the 
foregoing conditions are shown in the 
evaporation diagram, Fig. 2 

There is a dry steam chamber, a wate: 
chamber beneath it, a tubular passage ex- 
tending downward from the water cham- 


elements of a steam 


ber, the lower end of which is connected 
to the dry steam chamber by a direct up- 
cast passage. An opening between the 
chambers, controlled by a non-return valve, 
completes the circuit, and equalizes the 
pressure throughout the apparatus. The 
valve prevents “‘lifting’’ due to falling 


LL hil 
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a column of water is only true when 
the column is supported. The steam and 
the water cannot occupy the same space, 
and the water, being the heavier, displaces 
the steam and forces it to the top. A col 
umn may be part water and part steam, 
yet the column, considered as a whole, 
must obey the law of gravity and will fall 
unless supported. The laws of hydraulics 
are as true in a boiler under constant 
pressure as in a penstock. 

The progressive increase in the tempera- 
ture of the water and the corresponding 
decrease in the temperature of the gases 
are indicated by the approximate figures 
The bubbles indicate the progress of evap- 
oration, which is completed in the lower 
tube, and the steam reaches the upcast in 
With an ordinary 
boiler the temperature in the upper tube 
would be higher than the temperature of 


a superheated state 


the gases in this case 
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pressures, and a by-pass from the steam lo secure the maximum gravity head of 


space of the water chamber to the dry 
steam chamber prevents excessive differ 
ence in pressure during such periods. A 
1on-return valve at the induction end of 
the tubular passage prevents reversal of 
he flow. 

In operation the water is fed into the 

ywer chamber, whence it flows into the 
tubular passage and seeks its level in the 
ipcast. When heat is applied, the water 
s soon driven out of the upcast by the 
xpansion of steam. The result is a col 
imn of water against a column of steam 

ith a constant effort on the part of the 

ater to regain its level in the upcast, 
which is frustrated by continuous evapora 
tion. 

It is a common idea that the “buoy 
incy”’ of the steam will prevent the down 
tlow in the passage by its tendency to rise 
ind carry the water with it. We know 
that gravity affects all matter, and that, 
theoretically, a pound of steam would fall 
is fast as a pound of water. That a 
bubble of steam rises to the top of 


water would require 


a. A vertical downcast with only water 
b. A vertical upcast with only steam 


c. Complete evaporation secured in a 
horizontal tube ¢onnecting the lower ends 
of the two columns 

In the diagram the downcast is cut up 
into bends to give the required length of 
flow. The effective head will be the ver 
tical distance from the point in the tubes 
where the solid column of water becomes 
broken by evaporation to the water level 
in the drum 

The rate of flow can be changed in three 
ways: 

1. By varying the proportions of the 
passage and the number of bends. 

2. By varying the head of water. 

3. By varying the rate of combustion 

The question, then, of keeping the hot 
end of the tubular passage from getting 
too hot is merely a question of correct 


design, since whatever temperature a tube 


will withstand is no worse for it directly 
over the fire than near the flue 

The lifting effect upon the water, occa 
sioned by falling pressures, affects the grav 
ity force and acts as an instant check on 
the circulation or flow in any boiler. This 
effect is neutralized and the flow in the 
tubes is maintained during periods of fall 


ing pressures by the combined action of the 


l The valve 


anti-priming valve and by-pass 


closes at the beginning of a drop, and the 
by-pass allows sufficient upflow of stean 
to prevent excessive difference in pressure 
between the two chambers. The result i 
that the flow in the tubes is constant irre 
The tube 


ushe d by closing 


spective of changes in pressure 
may be automatically fl 
the by-pass and causing a drop in pressur: 
in the steam chamber 

Che following points may be noted: 

The water and gases flow in opposit« 
directions, which is the ideal condition 

The tlow is positive, and is most rapi: 
in the bottom tube owing to the expansio1 
of the water into steam 

The flow is independent of any inclin: 
tion of the tubes, and is as rapid in 
horizontal as in a vertical tube 

The upper tubes are always full of soli 
water, and there can be no water hammy 
action 

Evaporation is accomplished without re 
circulation of the water 

The steam has a short, dry passage t 
the steam chamber, and there is no ebulli 
tion or “boiling’’ action 

The separate chambers for the steai 
and the water eliminate the possibility of 
priming or foaming 

he water chamber is a perfect settling 


tank, owing to the entire absence of ebulli 


The pressure and the water within th 
ipparatus can be utilized for flushing th 
tubes automatically 


Che temperature of the heating surfac 


is practically non-fluctuating 
It is a remarkable fact that, while it ha 
been so often recognized that the wate 


should flow from the flue toward the fir« 


it has been almost universally sume 
to be impracticable without trial. Rankine 
states it, and so do Professor Thurstor 


ind others 


1 ‘ ye 1 , 


The practice with ‘« boilers 
which the Belleville is the chief exponent 
is to supply the water at the hot end 
When the economizers were added to the 
Belleville by the British Admiralty, thé 
question was discussed of having the flow 
in the proper direction, but it was decided 


that it was too dangerous, and the flow 


was upward as in the boiler. 

In conclusion it may be stated that it has 
been demonstrated by experiment that the 
same coil will withstand more heat with th: 
water supplied at the cold end than at th: 
hot end, and the reason is not far to seek 
In the first case the larger portion of the 
coil is filled with water and the steam 


has a free means of esi 


pe whereas in th 
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second case there can be very little water 
in the coil, and what there is tends to 
clog the escape of the steam which is 
mostly generated in the lower tubes and 
is thus compelled to traverse the entire 


length of the coil. 





Spiral Gears—Postscript. 


BY F. A. HALSEY. 
“Last thoughts are best,’ and the fol- 
lowing graphical construction for spiral 
gears having a tooth angle of 45 degrees 
is so much simpler than Fig. 15, published 
at page 1310 (1901), that I might wish the 
former construction suppressed, if that 
were possible. 
In case the adjustment to suit stock cut 
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drawing d’ b’ and e’c’ gives ab’ andac’ 
the corrected diameters. 

If @ = 45 degrees the helix line becomes 
fg and, with bh perpendicular to it, ab 
becomes equal to ah. In other words, in- 
stead of laying off the diameter lines at 
right angles to one another, thcy may, in 
this case, for purposes of determination 
be laid off upon a straight line. This fact, 


x 
K\ 
aa \N 
\ 
\ 
\ PP 
” 
", 
\ 
\ 
"A * 
“a d 
d 
\ 
—.,- ee — =" 
a h 
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FIG. 17 SIMPLE SPECIAL GRAPHICAL SOLI 


TION FOR SPIRAL GEARS HAVING A TOOTH AN- 


GLE OF 45 DEGREES. 


ters is to be made by changing the diam 
eters of the gears, that adjustment can be 
made as in Fig. 16, which repeats, essen- 
tially, Fig. 10, which appeared at page 
1285. Laying down the provisional values 
of the diameters at ab and ac and draw- 
ing de at the helix angle with the base 
line, the perpendiculars bd and ce to the 
normal helix line determine ad and ae 
the provisional lengths of the normal 
Changing these 
such that when 


helixes divided by 7. 
lengths to ad’ and ae’ 
multiplied by the diametral pitch number 
of the cutter the results are whole numbers 
in the ratio of the required speeds, and 


in connection with the further fact that 
with a tooth angle of 45 degrees the diam 
eters of the gears are inversely as_ the 
speeds, leads directly to the simple dia 
gram given in Fig. 17, which is all that is 
required for determining graphically any 
pair of spiral gears having this tooth angle 

In Fig. 17 lay down ab equal to twice 
the provisional center distance. Divide it 
at c into two parts the lengths of which are 
to each other in the ratio of the speeds. 
Draw de at an angle of 45 degrees with 
ab and draw ad and be at right angles 
with d e¢, giving cd and ce the provisional 
lengths of the normal helixes divided by 
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x. Multiply these lengths by the diametral 
pitch number. If the results are not whole 
numbers take the nearest whole numbers 
having the ratio of the desired speeds 
which are, respectively, the numbers of 
teeth in the gears. Divide these numbers 
by the diametral pitch numbers and lay 
down cd’ and ¢ e’ equal in inches of length 
to the quotients. Draw d’a’ and e’ b’ per 
pendicular to de, and we have: 


ca’ = final diameter of one gear, 
cb’ = final diameter of the other gear 
a’ b’ = twice the final center distance 





A Few Graphical Methods of Figuring. 
BY W. S. FANNING. 

Of the following methods of graphic 
construction, the first and second are as 
quick as figuring when the diameter is 
fractional. The third and fourth construc- 
tions will probably not give as accurate 
results as the first and second, as the read 
ing of the final line will be more difficult 
on account of the long intersection. 

The fifth construction could be done 
quicker by figuring, but when the result 
has to be Iaid off on paper, it is a question 
whether it could be done any more accu 
rately. The sixth construction, though long 
gives a means for determining a result 
which not every draftsman could obtait 
with figures. From these constructions it 
is seen how easily all of the most impor- 
tant processes of arithmetic (addition, sub 
traction, multiplication, division, squaring, 
cubing, square root) can be done. 

The key to all these operations is this 
If from the right angle of a right triangle 
a perpendicular is let fall upon the hypoth 
enuse the perpendicular will be a mean 
proportional between the two segments of 
the hypothenuse. 

I. To find the diameter of a circle 
which shall have a given area. 

Lay off the indefinite line al, Fig. 1 
On al lay off ab =1, and bd = the given 
area.* * On ad describe a circle. Draw bg 
perpendicular to ad. Through the inter- 
section of this line with the circumference 
draw the indefinite line af. Lay off ac = 
1.128, and draw ch perpendicular to ad 
Then ch is the diameter of the circle which 
has an area equal to the given area. If 
ac is laid off 1%, the error is only % 
of 1 per cent. and is probably closer than 
anyone can measure, unless the drawing 
is made on a much enlarged scale. The 
proof of this is as follows: Let D = di 
ameter of the required circle and a = the 
given area. Then: 

D? X .7854 =a, 
D Vv .7854 = V a, 
DX .886 = V a, 
D = 1.128 Ya, 
1X D=1.128 va, 
Ya:D. 

*The given area really equals bd X ab; 
but since ab 1, the area may be represented 
by bd. The strictly philosophical method of 
stating the problem would be to say: Lay off 
bd with as many units of length as the given 
area has units of area. The same remark 


applies to the other problems in which areas 
are represented by lines.—Ed. 
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Now, g 6 Vabéb~x bd, orsinceab=—1 
and /d= a, 
£ b V ‘a. 
\lso since a ¢ 1.128 we have by simi- 
triangles : 
oe) <a@e 3: 0@2¢8 
Bet: B+ Ya:D. 
From the foregoing it is readily seen 


at if bd represents the area of the circle 
1 ch is its diameter. 

Il. To find the side of a square which 
shall equal the area of a given circle: 
iy off on the indefinite line a/, Fig. 1. 
1.128. 
endicular to al and equal to the diameter 
Connect a and hh. Lay off 


listance ac = At c draw ch per- 

f the circle. 

J 1, and draw bg perpendicular to al 

Chen b g is the side of the square required. 

T - . 

I proof of this is the same as for the 
bg 


struction above, b g 


being equal to the 
ire root of area of the square which 
equals the side of the square. 
rom the above it is easily seen that if 
wish to find the area of a circle of di- 
ch draw 


ter it is only necessary to 
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from g a line perpendicular a /i to intersect 
a l. 
b g*, bd must equal the area of the circle. 

III. To find the area of a circle—second 


Then, since bg = area and bd= 


solution: 


Lay off the line ab = 1, Fig. 2, and draw 


bd perpendicular to it. Lay off bc equal 
to the radius of the circle and draw the 
Draw cf perpendicular 
Lay off 
parallel 


indefinite line a g. 
to ag and produce ab to meet it. 
ae 3.1410 

to it until it 
equal the area of the circle. 


Draw be and fg 
ag. Then does eg 


If ae is laid 


meets 


off 31% the line eg is only % of 1 per 
cent. too short, and if laid off = 3, it is 
only ;3, of 1 per cent. too short. Proof: 
ab:bcec::bc:bforbc=ab X bf and 
since ab bf=be. If R = radius 
of the circle and a = the area, then R® x 
3.1416 = a, or 1 : R® :: 3.1416 : a. From 
Fig. 2,ab:bf ::ae:eg,butab=1, dbf 

R? and ae = 3.1416, therefore eg = a 


[V. To find the diameter of a circle when 
the area is given (second solution) : 
Lay off the indefinite line g a,.Fig. 3, and 


on it set given area 


off ge equal to the 


Lay off ea 3 , accord 


1416 (or 3% or 3 


ing to the degree of accuracy required) 
Draw af at any angle to ag, and ab I 
Connect b and e and draw f g parallel to 
»¢. Onaf asa diameter, describe a circle. 
and 
of in 
tersection with the circle is the radius re 


From b draw a perpendicular to af 


then the distance from b to the point 


quired. The proof of this is the same as 


for the preceding construction 


V. To find the circumference of a circle 


ie radius or diameter being given: 


On the indefinite line ab, Fig. 4, lay off 


1 I,and ad 3.1416. Draw ce per 


pendicular to a b and equal to the diameter 


Draw the indefinite line fd perpendicular 


to ab. From a through e draw a line 
produced to intersect fd in Then gd 
is the circumference required 

If the circumference is given and the 
radius is required, then the operation is 
reversed to findce. Proof: If D diam 
eter of circle and C the circumference 
hen 3.1416 D C or 1 D :: 3.1416 

C. From Fig. 4 we have ac :ce ::ad 

dg, but ac I, Cé D,ad 3.1416 
therefore dg = C. 


VI. To find the side of any regular poly 
gon whose area shall be equal to any giver 
rea: 

Draw two lines at right ang s and 
vw, Fig. 5. Let n number of side 
n the polygon and let ba V area, as 
found in a previous construction. Witl 
1b as radius describe a semicircle. Divide 
this semicircle into n parts and let bg be 
one of these parts. Let ae = 1. Draw 


ag and intersect it at f by ef per 
pendicular to cs. Lay off a¢ n. At 
lay off cd perpendicular to ac and 
equal to ef. Connect d anda. Then em 
c J > 
. Lay off on cs, an em. Onen 
nN 


describe a semicircle, cutting vw in h 
Lay off ao 


scribe a semicircle, cutting vw in p 


ah on cs, and on ob de- 
Con 
nect e¢ with p and draw sp perpendicular 
toep. Twice as equals the length of the 


side required 


Proof: Let d b, Fig 6, equal one side 
of the polygon y. The angle subtended 
° _ 360 ¢ 
by the side d and the angle cab 
n 
18o ch 1S 
= ) = tan. or 
Ld ad ¢ A 
r b ] 
Q@ac=> Ro == 1S 
tan, 2 tan. 
Area of dahbmac X bi 
= 1 } } 
—_ x 
2 7) 
2 tan. 4 tan 
Ad 
nxX4 
and the total area A must = ” 
180 
j tan. 
from which 
] 1 
| 4 4 tan tan. 


J - rae - 
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Now in Fig. 5, 


; Ss 
ef=tan. 1” 


ah 


ab 
ap'=y. and 


pasta : 
Yas=ap,oras=ap,hence2Xas= 


the required side. 





Letters From Practical Men. 


A Criticism of Some Special Fixtures, 
Editor American Machinist: 

Mr. Doran’s article, page 1294 (1901) 
has been read by me with the greatest in- 
terest. It is well written, and the illustra- 
tions are beautifully clear; but I feel that 
for the benefit of young mechanics, and 
possibly others, some comment should be 
inade upon the methods described by Mr. 
Doran for machining his bracket. 

In the first place, let us consider what 
the effect of his method of setting for the 
first operation as arranged by him would 
For the guiding points in this opera- 
tion he selects the cored holes which are 
ifterwards to be bored out. These holes 
vill not in the rough casting be either cen- 
tral with the bosses or in line with each 
ther; but, even assuming that Mr. Doran 
dresses them out carefully to make them 
so before commencing operations, their 
selection as guiding points would still be 
wrong. Guiding points should be not 
those which are ma 
chined, but those to which it is required that 
the final machined parts shall have a cor- 
rect relation. It is therefore obvious that 
the proper guiding points in his case were 
the outsides of the bosses. 

We may now consider his second opera 
tion, that of drilling the six holes in the 
boss of the bracket. Why are new guiding 
or locating points used? Why not stick to 
the cored holes, or, if this was undesirable 
in his case, surely it would have been bet- 
ter to select points farther apart, where the 
irregularity in the surface of the casting 
would have been reduced instead of multi- 
plied, as is done when the guiding points 
are within a less radius than the parts 
which are required to be located. 

To have obtained good results in finish- 
ing a piece of work of this sort, the locat- 
ing points should have been the outsides 
of the two end bearings, and from these 
the hole through the three bearings should 
have been bored. The base should after- 
wards have been milled, and the locating 
for this should have been done by placing 
a shaft through the bored holes. Then the 
drilling should have been done and the 
piece again located for this in the same 


be. 


afterwards to be 
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way. By this method the locating points 
would have been the greatest possible dis- 
tance apart, and the same points would 
have been used in every case. 

I need hardly say that when done in this 
way the brackets would have been strictly 
interchangeable and the finished 
through the bosses would have had an 
equal amount of metal all around, which 
is necessary for both appearance and 
strength, while the time taken to do the 
work would have been certainly not great- 
er than by Mr. Doran’s way. 

Mr. Doran has, in his planning of this 
piece of work, made two errors: first, he 
has chosen in both cases wrong and bad 
locating points for his work; second, he 
has, probably through an undefined feeling 
that the first points bad, 
selected others for his second operation, 
namely, that of drilling the base, and in 
doing this he has made matters worse, as 
his bosses after the first operation were 
only as true as the rough cored holes in 
any direction. Then by taking the sides of 
the base for his guiding points in the sec- 
ond operation, he loses control altogether 
of the bosses, which are the very parts 
which he desires to drill the holes in rela- 
tion to. 

To depend upon this square base having 
any definite and accurate relation to the 
bosses in such castings would be courting 
disappointment, as they never do and can- 
not possibly be expected to do so. I may 
therefore be excused for repeating that in 
such work the locating points chosen 
should be as far apart as possible; that 
they should be exterior parts with which it 
is desired that the finished parts shall cor- 
respond, and when once selected they or 
their equivalents should be used through- 
out the entire series of operations required 
to finish the piece. H. E. Brown, 
Manager, The Consolidated Engineering 

Co,, Lad. 

Slough, England. 


holes 


chosen were 





A Decimal System for Numbering Working 
Drawings. 
Editor American Machinist: 

I have noted with interest your article 
on the decimal system of numbering work- 
ing drawings. The most practical part of 
this article, to my mind, is the first para- 
graph of the second column on page 1427 
(1901), where provision is made for num- 
bering pieces so that they may be used 
for different classes of work from those 
for which they were first designed. This 
is accomplished by using “o” as the sig- 
nificant number when the piece may be 
used in several different places. The writer 
does not believe that it is wise or practic- 
able, when a piece is made, to try to fore- 
see the different uses to which it may be 
put, and in a place where any considerable 
variety of work is done nearly -all draw- 
ings would be numbered ooo, followed by 
an arbitrary number, so that the arbitrary 
number might as well be used by itself. If 
it is decided to classify solely by the char- 
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acter of the piece rather than by the 
paratus in which used, it will be necess 
to adopt a one-piece-per-sheet system 
making drawings, which is often exy 
sive and cumbersome. Besides, it is 
ceedingly difficult to so classify macl 
parts. 

Your article provides a class for sit 
pumps, for duplex pumps, 
other for geared pumps, etc., but it is 
together likely that certain parts would 
used in common in each of these differ 
classes. The only object I can see in h: 
ing a Dewey system of drawing numb: 
is to avoid the necessity of a separate 
dex, and it would be found difficult in a 
works where identical parts are used 
different pieces of apparatus to so class 
the drawings unless one is prepared to 
draw and renumber pieces already in exi 
ence, simply for the sake of maintaini 
the system. It is my theory that all sy 
tems should adapt themselves to prod 
tion, and not production to the system, a 
that any method of keeping track of thing: 
which makes it necessary to increase t! 
number of things to keep track of 
wrong. The illustration adopted by yo 
author is pump work. I have seen the drai 
ing department of a pump works whe 
all drawings were for years given signif 
cant numbers similar in principle to tl 
scheme outlined, and where every drawit 
has since been renumbered on an arbitrary) 
system, because of the hopeless confusio: 
resulting from the common use of parts 1: 
many different types. 

In your editorial comment you make 
comparison with libraries. There is th 
difference between indexing books and i 
dexing drawings: the detail drawing 
rarely a commercial unit; the book alway: 
is. The details of most manufactured ar 
ticles get the significant parts of the 
names largely from the commercial unit ot 
which they form a part, rather than fro: 
themselves. As they form parts of diffe 
ent machines their names change, and 
would any significant numerical design 
tion. They are, however, drawn separate 
ly and manufactured separately, and n 
one in the shop, except the assembler, 
particularly interested in them as parts 
the complete apparatus. It is most ur 
desirable that a given piece should 
without a fixed designation, though us 
in different machines—hence the need 01 
an arbitrary, rather than a significan 
drawing number. In libraries the Dews 
system comes after the specific designati: 
(the title and author), and does not ta! 
the place of it. So in the case of draw 
ings, a Dewey catalog doubtless is a go 
thing, b t significant drawing numbers a1 
I believe, impracticable in a general man 
facturing business. S. L. G. Knox, 

Chief Draftsman General Electric C: 


another 





Cutting Square Threaded Screws. 
Editor American Machinist: 
I should like to say a word or two ab 


cutting square thread screws. I thi 
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there are two or three different shaped 
tools that would cut such a screw, each 
more or less defective in the matter of top 
rake or side clearance. Mr. De Leeuw, at 
page 1160 (1901), mentions only one that 
vill cut the thread properly, but he omits 
o say in what position it is to be placed 


whether at, above or below the center 
vhether with the top parallel with the axis 
f the screw or inclined at right angles to 
My point is that the 


he thread. position 


quite as important as the shape, and 


hat whatever tool 1: 


used, if it is not 
placed in the position it was made for, the 
read will not be correct. I think that 
vhen such a screw is wanted, the best way 
ould be, first, to decide in what position 
1¢ tool is to be used, make it to suit, and 
hen see that it is placed in that position. 
Leicester, England. rs. i. 
|Our 
he position of the tool is, of course, cor 


correspondent’s point regarding 
rect, though we think that Mr. De Leeuw’s 
rawings make clear the position intended 


for the tools shown.—Ed. | 





“A Difficult Case—What Should be Done? ’’ 


ditor American Machinist: 


[he mistake made was in bringing in the 


utside man; for the proper, most sensible 


nd best business policy would have been 
have advanced, say, A, one of the 
four foremen in the conspiracy, giving him 


ould like also to give B and C something, 


better salary and saying to him: 
nd we hope to some day. In the mean 
me we will give B more money to have 
m help you carry your old department 
ng, and we trust that you will give us 
valuable services in the future as you 
ve in the past.” 
Results: We have in the first position 
e best man it would be possible to find 
\'s friendship ‘s secured, C’s approbation 
gained, D and the engineer are inter 
ted. The entire department will be run 


eaper than formerly, the output will be 


‘reased, friction will be eliminated and 
and B will inevitably bring order out 
chaos 

\nd the conspiracy? To the winds with 


e consipracy! A, B, C, D and the others 
nted merely their just rights. Would 
u see them cheated out of them? 


FRANK RATTEK 
ditor American Machinist: 
[ have read that letter on page 


1 
} 
I 


read it, and I don’t know whether it is 


eant for a joke or not. At any rate, t 
‘ulty in question seem to have been un 
cessarily alarmed. The letter states that 
zhty operatives were employed making 
etal trimmings. We will assume that 

machines used are presses, drops, spin 
ng lathes, tapping machines, screw ma 
ines, and perhaps milling machines and 
ill presses. Now, we will assume that 
e tools belong to the company and that 
ese four foremen are obliged to leave 


em in the shop when they go home at 
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night. Now, what would be the matter 


with the superintendent meeting these fore 
men at the door some tine morning and 


sending them all home before they had 


time to do any damagt If your friend 


understands his business, with what as 
sistance he could get fr mi the eighty Op 


ought to ha 


$44 he \ ] 4 ] 
eralives Ne V¢ i days WOTK 


out at six o'clock There. is not any grea 


amount of secret about such work, and out 
of these erghty men we have no doubt 
there were four men just as intelligent, just 


as expert and knowing where to find the 


tools quite as well as the four men dis 
charged. Then we would have the salary 


of the four men to distribute among 


le Operatives as an incentive to get out 


1e work. In my experience as a designe 


and maker of tools and fixtures I have 
indebted to 


to acknowledge myself more 


the machine operators for points picked up 
mind 


than to any other class Po my 


the whole problem hinges on the co-opera 


Mor \N 


tion of the eighty men [SAA 


Editor American Machini-t 


I cannot agree with the conclusion 


reached by the foreman, superintendent 


“Needle we 


page 1432. The conditions have been pre 


and president described by 


sented many times to the executives of 


manufacturing concerns when an attempt 
has been made to introduce new blood. | 
believe that it is more often than other 
Wise met in the way adopted in this case 
but generally because of ignorance or tim 
idity on the part of the management 
When the new foreman found that he had 
the thorough backing of the 
(a rather unusual feature, by the way), he 


solved 


that problem, if it took him five years t 


Management 


should have stuck to his post and 


doit. Suitable men could have been found 
somewhere, and they should have been in 
troduced as ordinary workmen until used 


the nlare 1 +] ] 


genera condition 


taken to 


bring the sub-foremen int ne, we com 
] Wo ld 0 be elpl ; tT they stuck 

their conspiracy lV} ch Ce ire ten 
t ne they would have giver 1 when they 
fi und the company meant business They 
would t be the sort of men to stick to 
eethet their own | t for a principl 
when they found thet WV n sign of 
vielding Their conspiracy was born of 
the assurance that the management was 
We ik kneed and help! evidenced by 
their openly contemptuous attitude 

Where the foren 1 le ] mistake 
Was feeling that be ise there were 1 

en available » help him sol the pt 
em me tely. | t give t up It 


would have been an easy thing, under the 


SaAndition utlin | ; hay “oOnviel 1 +} 
cf (ilti TiS OULLITICC, Lf?) Tiel VO COMLY ICO Lit 


management that it would pay them to put 
in six very high-grade men at foreman’s 

iges. but -] c rdiy mechanic 
wages, Dut tO WOrK as Ordinary mechanics 
for a year or two, if necessary, rather than 
to be kept at the mercy of the cabal 


I have been up against propositions of 








i. 
this sort several times, s es 
adv sory cap t\ na s « s W 
power! I UDI« h Ssualiy « 
Started Vv tie I Cu S 
records and che t t 
with the tel n tl ‘ 
t be let ) s 
of some man I ( \ a \ 
Needle ves | Cll Ved \ 
prompt with va 
‘ f wed | 
| - ‘ ( A ve . 
nin mind) where tl \ ‘ 

e had the man Cl \ Te 

ny price. When the w ) ed 

he serious objections t C4 nua 
tc nditions such S Needles ck cribs 
he has been met by assurance t the indis 
pel ability of these men, « te as strong 

the case under discuss Sut after the 
change, ill the good thod < olved } 
the past being ] \ ible nd the « 
pany having the benefit of additional 
provements due to new rains, together 
vith better organization d discipline, im 
proved efficiency has im\ ibly ulted 
Once or twice since I have been in a po 
tion of full responsibility for such move 
and where the 1ob ha been that tan nN 
dispensable” specialist rather than a fore 
manship, the job itself has practically di 
appeared with the defection of its incum 
bent, and when it has come to breaking a 
new man into the work it has been foun 
that there has been vet itt] work 
break hin nt In one case we Vere ad 
that the man n quest l | Lon Line 
wort rol the tin tiie ( pany va 
tarted and was the only n wh nal 
stood it, and that he wa idispensalle 


inde }« naent 


ly, to make his own arrangemen for 
, = 
overtini help, et It wa decided to put 
another man on the worl l t 
avoid serious embarrassment 1 cast ! 
his defection Phe specialist lett the 
ment he Was Inte rmed Ol e me ings 
ment without even Saving he \ going 


Within six weeks we were told that som 


other work would ( found te 
the man whk ( vcoen put 1 b ad 
the work which in the hat expe 
d i d ( ) Livi }) 
costing $30 weet mw | done 
$7 b \ time ) \ 
] g ( Vi \ g d ‘ 
nd : ont , 1 
een equally we tter « ) g 
terations 1 tha al ln 1 
ting for ve wor w iD i 
st did 1 e | t 
] elt _ _. 
Editi \me n Machinist 
[ am interested in the commu it10 I 
“Needle on page 1432, entitled “A Dit 


ficult Case: What Should Be 


It seems to me that the new department 


| Jone 


chance ot 
Indeed he 


h wed great lack of ome 7 the qualities 


foreman missed an excellent 


showing his executive ability 
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which go to make up a really valuable 


foreman or superintendent. In accepting 


the situation, which he did, he undertook 
to promote the best interests of the com 
pany which employed and paid him, and 
the least he could have done when he 


found so serious a “conspiracy,” reaching 
beyond his own department, would have 
been to report it to the superintendent and 
manager and to confer with them as to the 
Instead of this, he 


was going to simply step out and, so far as 


best course to pursue. 


appears, leave the company no better or 
wiser than when he came. It seems that 
his “having another good position open to 
him”’ stood in the way of his proper useful 
ness to the company with which he had 
engaged. Perhaps some of the other fore 
men who were threatening to leave also 
had good positions open to them and al 
lowed this to stand in the way of their 
fidelity to their actual employers. It is 
perfectly right for everyone to improve his 
situation when he can, but ‘‘ye cannot serve 
two masters,” and one must put forth his 
best efforts for his present master and in 
his present place, and so train himself fot 
a better position here or elsewhere. 

The most difficult factor which we see in 
the present case is the attitude of the presi- 
dent and manager of the company, who 
became “furious” over the affair, and was 
evidently acting on the impulse of the 
moment rather than on his sober judg 
ment. While no concern could long pros 
per with such a conspiracy in its bosom 
yet cool heads and cautious actions were 
required. Haste makes waste, and the be 
havior of both the president and the new 
foreman suggests an acute attack of stage 
fright 

\n_ office 


doors” 


consultation with “closed 
was the right thing; but the littl 
discussion with which “Needle” has favored 
us was had under most unfavorable con 
ditions with one who considered himselt 
an outsider and who was too easily fright 
ened to be of any service in the existing 
situation The company evidently had 
confidence in him and tried hard to keep 
him, even to offering him more salary; but 
he lacked confidence in himself.  Parlia 
mentary law recognizes the fact that it 1s 
difficult to discuss two questions at once 
and, so far as we are informed, the ques 
tion of the conspiracy was a_ secondary 
one before this meeting, the leading ques 
tion being whether the new foreman would 
stick or not 

\ council of war had to be called, but 
the first thing to be found out should have 
been: “Who are for us and who are against 


us? Who can be 


by the 


depended upon to stand 
company in this its hour of need?” 
lo this end a most cautious but thorough 


canvass of all the foremen and leading em 


plovees would have been in order. Thi 
canvass could best have been made by sonx 
one individual who had the necessary good 


nature, firmness and shrewdness to fit hin 
for such work Such a man could have 


proved himself of great value to the cor 
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cern at that time, and, according to our 


informant, such an opportunity seemed 


open to his friend, but he was evidently 
not the man for the place. 

When you tell your physician that the 
disease about which you are consulting him 
is of long standing, he will tell you that 
you must not expect to get well in a hurry 
Now, the disease which had developed in 
the six prominent employees of this com 
pany had not grown to its revealed pro 
portions in a week or a month, and it 
should not have been expected that it could 
be cured by one stroke without entailing 
heavy loss on the concern. Remedial meas- 
ures might have been employed which, if 
properly worked, must have led to a better 
state of things. 

It is evident that the superintendent and 
the manager had not kept in proper touch 
with the various foremen. A weekly or 
monthly meeting of all the officers, where 
all grievances were presented and the best 
means for promoting the common interest 
discussed, would have been a step in the 
Such 
proved the “ounce of prevention” in other 


right direction. meetings have 
cases. 

I will add that the great lack of order 
and system found by our friend should not 
have been an altogether discouraging feat 
ure for him, for it showed abundant room 
for improvement; and if the department 
was keeping up with the others under the 
existing “chaos,” how much easier could 
it have done so with improved methods 
gradually and wisely introduced and with 
out creating a shock anywhere. 


Hackettstown, N. J J. C. Green 


Editor American Machinist : 

The case cited by “Needle,” on page 
1432, should be regarded as the usual thing 
rather than the exception, when the “new 


boss” enters the shop. It can be solved by 


intelligent, industrious effort. The four 
men mentioned were evidently too good 
to be discharged, for if they had been able 
to organize and carry through their scheme 
in the face of the opposition stated they 
certainly had ability, and ability is what is 
wanted in these hustling days. 

*“Needle’s” 


duty and done it.” 


friend should have ‘‘seen his 
He should have made 
his plans, given his orders and seen that 
they were executed; or, when this did not 
seem practicable, he should have executed 
them himself. When things were running 
as they should, he could then have used 
his discretion as to retaining or dispensing 
with the services of the men who were 
“bucking.” The chances are that by that 
time he would have won their admiration 
and respect and would have found them 


first-class good fellows Chev were look 


ing at the thing in the wrong light, and his 
was the opportunity to set them right 
Many a man valking zround with sp 
cial knowledge under his hat which should 
be matter of record, and with the feeling 
hat in so doing he 1 g his position 
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more secure. When the time comes for 
him to make a change (and men rarely 
job for a litetime) he realize: 
] 


hold one 
with regret that his course has made him 
a back-number, and that his special know] 
edge has no market value, while had h 
spent his time in developing efficient sys 
tems, applicable to any similar line of busi 
ness, he might have been sought by a score 
of concerns as a valuable man 

‘“‘Needle’s”’ 


portunities of his life. 


friend missed one of the op 
He might as well 
have discovered a gold mine and then r« 
fused to work it because it required hard 
effort to get out what was in it. His was 
the opportunity to prove himself a leader 
of men, and at the same time to show that 
his plans were for the best interests of the 
company, of himself and of his subordin 
ates, and the pathetic part of it is that he 
let it go by i 





A Decimal System of Numbering Working 
Drawings. 
Editor American Machinist: 

In regard to the decimal system of in 
dexing drawings published at page 1427 
you speak editorially of its being used in 
two or three places and of its having been 
developed to cover locomotive work. About 
five years ago I tried to persuade a concern 
to use it, but the chief engineer was op 
posed, so it was not adopted, although a 
change was made to another 
About 


a steel mill to adopt 


system 
a year and a half ago I tried to get 
it as a change, but, as 
the expense would have been considerabl 
the matter got side-tracked and nothing 
was done. 
The system is entirely practicable and 
capable of indefinite expansion, hence it 
im it 


value; but it must, like other systems 


have a friend at court or it will get hope 

£ | 
lessly mixed in short order. I have a little 
interest in this subject, and I am glad 


someone has take 


LIAMS 


Correspondence School Instruction in Drafting. 


Editor American Machinist: 
I desire to notice X. Y. Z’s article on 
correspondence schools and their instruc 


tions in drafting published at page 1405 


That the average correspondence man’s 


idea of drafting is like that of the woman 
: 


teacher, or his school work, from copies 


Without 


I‘can hardly think possibl 


doubt original work can be shown. X. Y 
Z declares that the best ot corre spondencs 
school students have little or no conception 
of projection. If this be true, then I mus 
overhaul my conception of projection. 1] 
have in mind eC ( tudents who 1 
mastered the 1 ciple s rp pect ( 
thorough in plane and solid g& letrv, W 
ong 1 nalytics and who ha careful 
studied “P ic Engines Drawing 
md | d \ : P | \ 
Wills Wi Me D ° 
Prof. C. W. McCord | 

O; ; 
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1 


for a number of years, accustomed to a_ izontal thrust. Let us call the compression re require: 
variety of grades of drawings for the con- from the vertical load P pounds per square rough casting \ 
struction and erection of machinery. These inch and compression at A from the hori ly for a ‘ { 
parties unhes tingly declare that their ontal thrust p pounds per square inch of eve eing « ed ‘ 
study of this art dates from their enroll Let us further suppose that the top chord This list gg 
ment correspondence school, and prac- considered as a strut and figured the drymen mig 
tically no instructions were received out- usual way, is able to withstand P, pounds the presery I 
ide of these schools. These parties may per square inch. Now, the quest S o prolonged « ( 
ot be draftsmen, but they can certainly s it safe to so proportion the section at the should patt f ( 
llustrate mechanical ideas well chord tha t it being borne ns or | 
Phat 1e correspondence schools can jn mind that P, is the safe id per square 1 large car . 
manufacture draftsmen, I doubt, but Iam jnch when acting a strut only. and not kept g 
of the same opinion regarding other as a beam s follow 
schools. I propose to credit the individual Again, suppose we have a box girder — , 
101 hat he is and does. Mortal clay is of section as shown in Fig. 2. Can we 
easily molded as the raw material jn this case rely upon the web plates to . 
he potter's hands resist part of the horizontal thrust, and, Patte gee = 
In this age of warranting and guarantee- jf so. to what extent: seasoned Clear pine, W a of 
ing, I do not think the correspondence I know there are several others intet wax fillets; to have m - prac 
schools are much exceeding the pres ested in the same subject, and we would and dowel pins put in, fastened in a strong 
ent usages of these words. I can easily appreciate it very much if somebody who 9 rat erns to be put together wit 
stify them in it, along the idea that the knows would write something about it in “STS Mts 0! glue \ll loose pieces t 
iding of anyone to better his condition the “American Machinst.”’ be made of hardwood. Pattern given thre 
to increase his store of useful knowl The formula given by Mr. Williams in coats of good yellow shella , wore 
dge is a blessing ‘American Machinist” at page 127, 1900 box $s made at .. nae cient 
In the preface to “Chordal’s Letters” for the bending moment of the girder re Woes Gaver \ll core boxes and patter 
his is found “It is not known that this sulting from wheel loads is convenient and to be made as in - + ven oy cH 
proves merit but there isa pleas probably accurate enough, especially for COOREE. OF Ene vee cce is " oo 
ire in knowing that one has in the smallest small cranes, but is not strictly correct. “S™" having the pattern n nd * 
way, or in any way, been instrumental in The maximum bending moment will occur “ *“Y “ to be molded in tl est possibl 
getting anybody into the habit of reading when the wheels are in the position shown manner, Patterns 1 = ' 
inything.” A. &. C in Fig. 3, and when in this position the ‘SP Be 
inntetipemninines bending moment is 
Considerations in the Design of Crane Girders. i ; ' 
Es MM | / —_= } : ; . 
Editor American Machinist: 2/ 5 " , , p , 
Several articles have appeared the rl s. the maximum BM will not be ; ; 
\merican Machinist” on the design of the center of the girder but at a distance rapping plat 
ines and crane girders, and the follow fi : F ' p fact, 
ng articles, “The Moment of Inertia of 4 a oe ay. een _ , 
| iW ) 
, . > ; 
< 
7. TT ae 
W wv f 
no pile 
iliac seed ee 
- = » a 5 E 
Fig. } Fig. 2 : 
Fig. 3 
I lif N ( | 
, 1 p b page 939 SOS “Sys U1 ( I 
el Engineering Calculations and Rec ( 
si ; ' et ev IS e righ 
rds at page 21, 1899, and “Calculations | 
i Crane Gir t page 127, 1900, aré f cente et , \ i ( ( B 
ry good hey go; b lere are poi SAM Op | 
Tew ‘ hicl ( e designe 
5 1 about wh 1 hing 
Pastis io: eal A Standard Classification of Patterns. 
) ( i ( 
' Ty \ ( 
p \ | | ] 
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Machine Work in an Engineering College. 

Among the papers read at the last meet 
ing of the Society for the Promotion otf 
Engineering Education was one by Pro- 
fessor Turner, of Purdue University, un 
der the above title, which closely meets 
our own views. The paper is too long for 
reproduction entire, and that is really un 
necessary, as it will be seen in the Trans- 
actions of the society by most of those who 
can profit by it. The following extracts 
will, however, indicate that Professor 
Turner is following the right course: 

“Besides the first simple exercise there 
should be another line of work which 
should be the principal one. This should 
involve such work as the making of some 
machine or piece of apparatus, the making 
of which should be conducted according 
to manufacturing methods. The various 
parts of the chosen machine should be 
made by the students, special tools and 
jigs being provided whereby the work may 
be quickly and accurately done. Such a 
line of work gives the student a knowledge 
of the value of special tools and_ jigs, 
which is very desirable. Whenever spe 
cial tools or jigs may be used for making 
a piece it is desirable that such tools be 
made. Much of this kind of tool and jig 
making can be done by the students during 
the latter part of the course, thus giving 
them an opportunity to do some fine tool- 
making. 

“Too much attention, however, cannot 
be given to that part of the work which 
develops methods, methods which are 
practical and economical, which show how 
to make ten pieces in the time originally 
consumed in making one and at the same 
time to make each piece better and all the 
For example, consider the 
This 


may be bored to exact size by the use ot 


preces alike. 


method of boring a shaft collar. 


the forged boring tool; but who would us¢ 
the forged tool when chucking reamers 
of the right size are at hand? It is well 
to teach the student the use of the forged 
tool, which may be used in special cases 
when odd sizes are to be bored or when 
holes are to be started to run very true, 
but in most cases the chucking reamers are 
the most desirable and the most profitable 
tools. r 
irregular outline. If it is lathe work, a 


Again, consider forming pieces of 


templet may be made and each _ piece 
turned by the use of hand tools until it fits 
the templet; but who would use hand 
tools for such work when forming tools 
with cutting edges of the exact shape will 
do the work so much better and quicker? 
The same principle is true for such classes 
of work as may be done on the milling ma- 
chine by the use of irregular forming cut 


ters. 
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“It is the custom in some college shops 
to build some new style of machine each 
year ; consequently one finds them building 
steam engines of various estimated horse 
powers with complicated valve mechan 
isms; dynamos, motors, engine lathes and 
a variety of similar articles. Such a vari 
ety of work will not yield the best results 
There are two principal objections to this 
method: First, the finished machine sel 
dom equals in quality of workmanship a 
similar commercial machine; and, second 
it is necessary in the construction of its 
parts to resort to methods which would 
not be tolerated in any well-regulated shop 
When a student is obliged to resort to ob 
solete or primitive methods in construct 
ing a piece because of the lack of suitable 
tools and appliances he is taking a step in 
the wrong direction. Unless the proper tools 
and jigs can be used it would be better 
to adopt the simple exercises which could 
be adapted to the machines and appliances 
at hand. 

“One fact, however, must not be lost 
sight of, namely, that the college shop is 
for the purpose of teaching the student 
principles and methods, and is not a manu 
facturing establishment. There is a dan 
ger that when the manufacturing methods 
are adopted the desire to produce quantity 
will cause the educational side to be ne 
glected. This tendency must be carefully 
guarded against and the educational side 
must constantly be kept uppermost.” 

The last paragraph is particularly per 
tinent. We do not know that its author 
believes in our own pet hobby—that an 
engineering school should select its stu 
dents from shop boys, rather than from 
high school graduates—but what follows 
is entirely in line with our own often 
repeated belief that the elementary exe 
cises which comprise much of the usual 
school shop work are entirely beneath a 
course of university study. The italics are 
ours: 

“In advocating such an advanced course 
of work as above indicated for the college 
shop it is not intended to imply that the 
elementary principles of machine work le 
neglected in order that a line of commet 
cial work may be attempted. The first 


principles of machine work, involving 
such problems as the best shapes of tools, 
the methods of setting tools, methods of 
holding and clamping work, the best cut 
ting speeds and feeds must be taught and 
student at first. If he 


has not been taught these principles before 


instilled into the 


entering college, then he must learn them 
when he begins his work, but it would be 
far better if the college shop were not 
obliged to begin its work at the very bot 
tom of the course. The time 
to be far distant when the 
may drop the work of the manual training 
school and take up this more advanced 


mught not 


college shop 


work which is more in keeping with the 
When this 
is done the elementary work of the high 


other courses of the college. 


or manual training schools will be one of 
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for entrance to an en 
With 


enabled to begin his 


the requirements 


gineering college. uch preparation 


the student will be 
shop work higher in the course and thus 
reach a higher point than he would other 
vise. He would then have a better under- 
tanding and a firmer grasp of those prin- 
‘iples of the work which will be most 
beneficial to him when he enters his chosen 


profe:sion. 
b 





Opinions About the National Civic Federation 
Meeting. 

different 

of the 


It is note the 


ews taken of 


interesting to 
the recent meeting 
representatives of capital and labor held 
n this city under the auspices of the Na 
tional Civic Federation, and which we gave 
and commented upon at 
1414, Vol. 24. Most of 


hose who adhere to some panacea for the 


in account of 


pages 1413 and 


cure of industrial evils condemn it, as 


they always do any attempt to improve 


matters not in accordance with their own 
deas. It seems as though some of these peo 


that 


ple would rather industrial troubles 
should continue or increase than that they 
should be 


the one they themselves have marked out 


abated in any other way than 


On the other hand, there have been a good 


many expressions of what seem, to put it 


mildly, over-confidence in regard to the 


sutcome of the meeting. It is safe to say 


hat very few, if any, of those who attended 
ind took part in the meeting would claim 
labor diffi 


ikes, etc., were made virtually 


that by what was done these 


ulties, str 
thing of the past, yet in glaring head 

lines we are informed that is the case 
Some alists seem to be especially bit 


the 


soc! 


ter in their tomments 


upon mecting 


ind charge hypocrisy by both classes of 
representatives. Samuel Gompers, 


dent of the 


pres! 
American Federation of Labor, 
vho took part in the meeting, says: 
“Much as absolute industrial peace may 
the 
participant in 
the belief that 


re desirable . 


sanguine 
effort 


strikes and lock 


most 
this 


even 
friend or new 
entertains 
outs will be entirely eliminated from our 


ndustrial life, but that it will act for 


the better recognition by each of the rights 
» which the other may be entitled no sane 


reasonable man will dispute.” 





rrespondent in England sends us 


advertisement from one of the cycle 


mige 


ipers over there and which shows what 


surports to be 


view in a bicycle factory 


n this there is a row of screw machines 


hich are the most wonderful things we 
ve ever been permitted to gaze upon 
They seem to be constructed partly of 
iler plate riveted together, with seams 
f approved style; but the funniest thing 


is that the workmen stand be 


1d them and work the back-tool slide 
‘om the rear, the usual levers, or such of 


the 
Ti rbe dy 
had not 


put in at the front of 


appearing to have 


work them One’ who 
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been in England might wonder if such 
machines are really used there, and if it 
is customary for the workman to go 


around to the front to perform the other 


necessary functions in the making of a 


piece 


\ curious and interesting phase of the 
labor-union question appeared recently in 
Miss., 
\n organizer of the American Fed 


Meridian, according to a press re 
port. 
eration of Labor came to that place and 


He 


was not interfered with until he attempted 


proceeded to organize workingmen 


to organize the negroes, when a citizens’ 


meeting was called, met and passed reso 


lutions which, when handed to the o1 


caused him to desist and to an 


that 


gzanizer, 


nounce no further efforts would be 


made to organize lodges of black men 


A Pneumato-Electric Analogy. 


An ingenious mechanical illustration of 
the laws of electricity 


} 


by M. Moller in a paper published in the 


3 has been described 
proceedings of the Verein zur BefOrderung 
the 


London, as 


des Gewerbfleisses and digested for 
Institution of Civil Engineers, 
follows 

“The apparatus described in this paper 
has been designed to assist to a clear com 
prehension of the relations between elec 
tromotive force, strength of current, re 
sistance, potential, etc 

“The place of the electrical current is 
suitable 
the 


weight of an inverted vessel enclosing ait 


taken by a stream of air or 


the 


any 


gas, 


motion being produced by 


and floating on water \ glass tube ex 


tends from the enclosed air-space down 
the the 


wards through bottom of vessel 


containing the water, and from here it is 


continued by flexible tubing through re 


sistances, etc., and is finally led in at the 


top of the vessel from which it 


started 


same 


“The glass bottle containing the water 


with the air-holder floating on the surface 


constitutes an element. Two or more ele 


ments can be grouped in parallel or in 
series, the results corresponding exactly 
with the electrical phenomena. The cur 
rent is measured with the aid of a small 


column of water moving in a slightly in 


clined capillary tube. The velocity of mo 
tion of this column is the measure of the 
current strength 

“The work done by the current is meas 
a glass tube 
the 


water 1s 


ured by having in the circuit 


with a vertical step, through which 


above mentioned column of 


forced. The pressure due to the weight 
of a column of water of a hight equal to 
the rise of the step in the tube is a meas 
ure of the ‘counter electromotive force.’ 
‘The 


tube with equal legs 


voltmeter consists of a barometer 
one of which is open 


to atmospheric pressure, and the other 


connected with the circuit. The tube is 
half filled with water, the difference of 
level in the two legs being a measure of 


OY 
the ‘voltag« The resi i es are < 
stituted by bent tubes filled with dry sar 

“The author describes a number of ex 
periments with various arrangements ot 
the different apparatus, ¢ ich designed 1 
illustrate a particular electrical phenom 


Questions and Answers 


Vame and address o crite must ace 


pany every que stion Questions must pertain 


specialties and he of general interest 


undertake to 
wckport N \ . asl 


’ P 
meited 


to ow 


We cannot ansicer by mail 


(2) & FS. 7 
How can 
What 


necessary to 


scrap sheet rol be 
proportion of cast iron will it be 


it fluid? A. 


from scrap sheet iro 


use to make 


Castings made 


would be good only for sash weights o1 
for foundation pieces for columns. Ti 
prevent the oxidation and consequent loss 


of a large portion of the scrap it should b 


pounded into a recess to make 


into balls. The balls might be dipped int: 


a mixture of sand that would 


run and fill all 
balls 
of silicate of 
to melt this than to 
fluid 


1O pet 


into 


could be hot solutio 


dipped into a 


soda It will take more coke 


melt cast iron, Ti 
} 

Inake it 

cent de crease 


with 


as necessary The more pig iron the more 
fluid 
] 


silicon ) Can De 


Ordinary pig iron (that is with less 


added, but more must b¢ 


used. If you can afford it, you can u 

just enough silicon iron to make it run 
from. the cupola and place in the lad| 
before tapping one-quarter of one pet 
cent. of aluminum Old tinned sheet 
scrap, pressed into balls, can be melted 
and run into sash weights without an: 
addition 

(2) “Reader,” Montreal isl for 


explanation of the effect of varying the 


initial temperature on the indicator card 
from an air compressor cylinder as wel 
as the effect on the volume of air com 


pressed \ \ssuming the 
curve to be adiabatic—as it 
the niti il 


change in_ the 


compre s10n 
practically is 
arniation mn 


a % temperature wil 


produce no indicator dii 
a change in the 
Thi 


duc 


gram, but it will produce 


available volume of air delivered 


apparently paradoxical statement is 


to the expansion of air by heat, whereby 


a given quantity or weight is made to oc 


cupy a greater volum \n increase in 
the initial temperature causes a_ corre 
ponding increase in the final temperature 


sefore use the air must cool to the sur 


rounding temperature, and in doing so 1 

volume will be lessened from what it wa 
at delivery from the compressor. Obviou 

ly this shrinkage in volume will be less a 
the temperature at delivery is lower. Since 
the delivery temperature depends upon the 
initial temperature, it follows that afte) 
the compressed au 1s ed down, it 


volume will be greater as the initial ter 

perature is lowet The gain in volume 
from this cause is approximately I pet 
cent. for each five degre f difference in 








7O 


7 
the initial temperature. In our issue No. 9 
for 1898 you will find a full explanation of 
the method of the adiabatic 
curve by calculation, with convenient short 
cuts, and in issues Nos. 22 and 25 for 1900 
you will find excellent graphical construc- 


obtaining 


tions for the same curve 





Che Christmas number of “Dixie,” a 
monthly journal published in Atlanta, Ga., 
nd devoted industrial inter- 


is an attractive publication filled with 


to Southern 


lustrated articles on Southern manufac 


them treats of “Some 


rn Machine Shops.” 


ring One of 





meeting of the Central Rail- 
ay Club is to be held at Hotel Iro- 
Buffalo, N. Y., January 10, at 2 


\ reguial 


the 


Examination for Hull Draftsman. 


The United 
on, Washington, D. C 


States Civil Service Com 


announces 


on February II an examination will 

be held various places throughout the 
ntry for the position of hull draftsman 

1 the light-house service at $4 per day 
Persons desiring to compete should at once 
ply either to the Commission or to the 
ecretary of the local board of examiners 


forms 304 and 375, which 


tor application 
uld be executed and filed with the Com 
] Febrt 


on vy ary I 





Technical Publications. 


\merican Mines Annual, Comprising a 
Careful, Accurate and Concise Compila 
tion of the Active Gold, Silver, Copper, 
lead Zine Milling 
Companies Throughout United 
Vigour- 

New 


and 
the 
Compiled by Geo. E 


and Mining 


194 6xQ-inch pages 


\ Geo. E. Vigouroux & Co., 1278 
Broadway. Price, $5. 
Chis mining directory is a new enter 


prise which it is proposed to carry out in 
annual editions. It is pretty copious, not 
thstanding the author admits that there 
which it 


are some properties with 


found 


was 
communicate and 


The in- 


impossible to 
which are consequently omitted 
each consists of 


formation given in 


the 


Case 
mill or company 
address and 


‘ P 


capitalization, names ot 


+] . 
he name oft mine, 


‘ation or office 
the 


Capacity, ete 


‘Die Werk 


Ciscner, Geh 


Hermann 
Prof. a. d 


reugmaschinen.” By 


Reg.-Rath u 


kel. Techn. Hochschule zu Hannover. 
Vol [] Dic Holzbearbeitungs-Ma 

hinen 230 pp. 7'4x10% inches. 421 
lls Berlin: Verlag von Julius 


oe Price, 


Springer 15 marks 


\t page 360, volume for 1900, we noticed 
first 


the appearance ol 


+} 


nis 


the volume of 


monumental work on machine tools, 


which is probably equaled in extent com- 


bined with profundity by no other in any 
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language. This volume treats of 
wood-working machinery. The author has 
handled the subject fundamentally, investi- 
gating the cutting action of edge tools, 
the forms of elementary parts of wood- 


new 


working machines, etc., with great thor- 
oughness and in a manner which ought 
to render his book of much value to the 
designer. The 
part reproductions of line drawings, in- 


illustrations are in great 
volving patient labor if they were specially 
prepared for this publication. A number 
of typical wood working machines of Am- 
erican, as well as German construction, are 
the course of the volume, 
but it is far removed from being an ency 


We think 


wor dd 


considered in 


clopedia of commercial articles. 


that the builder or designer of 


working machinery who procures and 


studies it will gain a material advantage 


over his competitor, who, because of the 


difficulty of the language, or otherwise, 


chooses to ignore it 


Personal. 
A reader wishes the address of Arthur 


[. Page, who, in 1892, was a resident of 
\linneapolis, Minn. 
I. J. Merrill has left the mechanical 


department of the McCormick Harvesting 
to accept the 


Manu 


Machine Company, Chicago, 


superintenidency of the Keystone 
facturing Company, Sterling, III 

C. E. Watterson has assumed charge of 
f the E. A 


( Yhio, 


the machinery department of 


Kinsey Company, Cincinnati, suc 
ceeding R. M 


to be come 


Windholz, who has resigned 


VICE president of the Speed 


Changing Pulley Company, Indianapolis, 


Ind 

William H. Purcell has resigned as gen- 
eral superintendent of the Morgan Engi 
| 


neering Company, Alliance, Ohio, to ac- 


cept a similar position with the Alliance 


Machine Company, just incorporated by 


Cleveland capitalists. Mr. Purcell is suc 


ceeded by J. H. Lloyd 
Obituary. 

Joseph P. 

& Hunter, machinists, 


Hunter, of the firm of Gwynn 
Baltimore, Md., died 
in Denver on Christmas Day, forty years 
old 

Christian Lehman died in Philadelphia 
the three 
years old. 


week before Christmas, 
Mr. 
Baden, Germany, and coming to this coun 
he at 


seventy 


Lehman was a native of 


try a young man once engaged in 


the manufacture of knitting machinery in 
which many improvements of his invention 
were ¢ mbodt d. 

Henry E. Darby, president of the Adams 
Laundry Machinery Troy, N 
Y., and superintendent of the Troy Stamp- 
Works, died December 30, fifty-two 


Company, 


ing 
years old. Mr. Darby was born in Troy 
and worked first for the Burden Iron Com 
pany, learning the machinist’s trade later. 
He had been superintendent of the Besse- 
Steel Works at 


mer Troy and was for 


January 9, 1902. 


Johnson 


Tom L. 


also at 


a time associated with 


at Johnstown, Pa., and Lorain, 


Ohio. 
Charles 
provements in textile 
Pa., January 2, 
Mr. Eastwood was born nea: 


Eastwood, an inventor of im 


machinery, died at 
Manayunk, eighty-five 
years old. 
Huddersfield, England, and 
been the first man to introduce power looms 


wrath of the 


is said to have 


at Huddersfield, incurring the 
hand loom weavers. His most important 


invention was a stop motion by whicl 


looms in operation cease running when 


thread breaks. He came to this country 


only about twenty years ago 





Commercial Review. 


New York, Monday, January 6 
THE MACHINERY MARKET 
Conversations with representative sellers 
of both machine tools and steam engines 


Year’s tend to obscure 


since New 





that there has been any New Year's ¢ 
other demarcation of times and seasons 
in trade Che irresistible rush of indus 
try sweeps aside remembrance of anything 
but the business in id or in prospect. Ih 
one of the steam-engine Inces it was fre 


ported that orders are being ed dowr 


because of lack of capacity them 


One of the largest engineering and engine 


selling firms gives a preliminary estimate ot 
its business for I9O1 as mn v 50 per cent 
above that of the preceding y« ume 
the concern having been by no means slacl 


in the earlier year. It is much more prof- 


itable to sell engines nowadays than it was 


during the excitement of 1899, we art 
informed; in fact, there sometim« 
no profit in the orders booked that seaso1 
because although prices of engines had 
risen sharply the advances in raw mat 
rials were still greater. Engine quotations 
are now a little easier than they were tw 
vears ago, but the iron market has fallen 


builders of 


iC] I 


much more and 
must be accumulating a large 
Phat 
liberality of expenditures for enl 


Phe Hooven 


Rentschler Company, Hamilton 


now 


such is the case is evidet 


ot their works 


a late instance, 1s making improvements 
which will cost some $400,000. The Still 
well-Bierce & Smith-Vaile Company, Cin 


cinnati, Ohio, is to erect new buildings in 
three plant 
will be concentrated. The Berlin Machine 
Works, of Beloit, Wis ne of the 


wood-working machi 


which, it is said, the company’s 


large 


ufacturing 


concerns which did not enter the consol: 
dation a few years ago—is planning ex 
ee re 
ensions which may « ve nev 
buildings 

\ contract has just been | le con 
struction of a 750 and powel 


a 400 horse 
Parsons ( Westinghouse build) 


Westinghouse generators fot 


steam tur 
with 
the B F 
The 


power purposes 


bine, 
Goodrich Company, Akron, 
be used for 


machines will 
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[he organization of the Chicago Pneu thetic or sentimental causes, t. ¢., a dis FOREIGN NOT! 
itic Tool Company of New Jersey has position to encourage the small competi \ betterment of business tone is at last 
een completed, and on December 31, 1901, tor, just as the Westinghouse company was »yanifest in the Germat mipire It ay 


A i , . 
‘k over the properties proposed, namely, encouraged in the days when it was notably pears that the worst is over and people 


business and plants of the Chicago weak in comparison with the General Elec are % looking for a gradual improve- 
neumatic Tool Company of Illinois, the tric Company. If the two concerns which  jyent. One of the symptoms of the more 
tover Machine Company of Detroit, now virtually divide the field should open- py oyant feeling is an advance in the stock 
lich. : the Chisholm & Moore Crane Com- ly unite their business, it would form a of one of the leading machine-tool manu 


ny of Cleveland, Ohio; the Franklin Air great inducement to competition from a facturing concert The better business 


r cones 
mpressor Company of Franklin, Pa., new factor (indeed the Bullock company = <ontiment is not an individual opinion, but 
d the New Taite-Howard Pneumatic is even now disposed to assert itself IN 5, cystained bv a concurrence of testimony 
| Company, Ltd f London, England. large work) which might secure a good In spite of the somewhat unsatisfac 
he securities issued are $2,000,000 five deal of trade that would have gone either yory gat f general Japar 
er cent. twenty-year gt ld bonds and $s, to the General Electrix rr to the Westing there n t excellent ' - for tl 
00,000 of common stock, there being only house company had it not been for their e of ( e t 
e kind of stoc There remains in the merger , \ ' ely re 
sury wnissued S500,.000 if yoNndS and ( N V\ Depart 1¢1 ( 1 I es tk lit { y ed fro. ied 
$2,500,000 Of stock 1 | company start Ss Ope p rchases the machine-tool ro f , . depart 
h a working capital very largely in ex- line to requirements of the Pacific Coast room ii ees oe 
ess of a million dollars, of which mot me new specifications for which are pProthingham eovernment 
in 50 pe cent =] earnings ment ed herewitl It ot inre Ol d thie . | ) ) t tor 
y the constitu compat efore the ble to suppose that if Secretary Long r a tceecees aM er ve 
ganization have be t] f $700 tires, orders f current operations will , OO , o re ed 


] } ¢ f ] + r ‘ +}, 
irges and sinking tune ar no! more treely f ( Despite the elic eat j et 
r eaves ‘ eal oO the present Secretary's advocacy {f great out = \ : 
‘ he dire f ‘ npany vy in enlarging the navy, his admunist \ ; | ere 
i } \ ‘ 
] ‘ [ 1 ] ' 7 | } nn t 1 hw rio | n ’ 
aes vo ( i ( ead S CC Cc \ 1¢ eC hOTNLY l ‘ 
] \ ‘ } 1} \ 
State Ste ( ‘ ( \] cle ‘ h office ex \ 
Schw yand Ssis t. \\ B. Dick 1)¢ 1d r r ré hat a el ‘ el 
} Ch C¢ I el \ ( Le t W a \ l }) OT Qt Le (5 ‘ VC 


\ | c | 
, . d 
Doughty oe [> ( } Mm he } 1 Ol P ined pt ching ? . ’ ‘ ( ? ee 
( Uhoun & Gilt I genera . . snearing ma¢ 1 ncn w er pre ( ¢ Cl 
In the ear I8Q5 I the present \V ers 1k b heading 1 ( ne SO-11 ‘ oF t { ! { ! 
memory erve ] m ¢ 7 , cin vas < 1 P . . 1 * ‘ ’ ' ‘ ’ 
a ] | . al pre 4-11 vertical drill pre ‘ 1 s\Tnie 
nt Ol S ’ ro the ( n ‘ ? 
ent i ‘ cra I r¢ 6 inch full “univer radial dt 11 radia ) aa trom ( i l 
ral Electric and Westinghouse companies | gle . a ait 
| ‘ | ite oe ae or ‘7. * ra ; 
The story was a ) CAG OME at tila , 1 1 to exhibit e Tol ving rm Tey p 
— 1 ar I oT! le ; 
t ‘ It 5 yet ( ashe nd 15S mm ne he t \ 13 ent-Pond 
' ‘ ’ Che Censu B | rece y 1 ce , 
ioing aS good s ‘ e perenni a ( }) Nile | \\ { pany 
e report ipon facturing tic ; . 
matter round e4 Cc pape In ¢ (301 | p ( ) ( irle 
r ft ¢ . na \l : 
P 1 =F t( Sta t | pp > 
ist Tew day ( ‘ 1 re a : ! ( wx ( | ) & Wilcox 
, , 
It is hard to see how either company would f0F 1900, showing the CERES NEES SHC 6Ltd.; Fairbanks Compat \\ lan-¢ 
be benefited b the merger 11 hould TOV IC ICC i ke li £ er Engineering Compat \ , ( ] 
take place Both ar ready » large and a Ol Indiana 1A\ capita I Register Compan | I xtol inne 
well organized that little economy of sys $234,481,.528, an increase of 78 per cent Last a doven other Amer n typewritet 
tem could apparently be gained by con over 1890. and valu f product $378 compan _— , Walt Watcl 
solidation Five veat go they pooled 238,100, an increase of almost 67 per cent Compam WW & ¢ RB Sher . \met 
their patent e d ging litiga [he State | 8 ors manufacturing estal 1 é [t 
t isted ] ( \ rt , t ere re 
on betwee nem ( ( existed 1 55 c ( ( a ¢ 
xists no long nstt e to rec l 1 gvoregate Of $00,547 7 11 vac hie ( I { ( 
ny | Pr ‘ te \ vo was otf M DY) , of $35,807,419 
mall comp. ot ‘ D ‘ n ‘ 79 est ‘ 1 o “ cM . 
mpant 1 1 I l { o « I Wi! le e cat ‘ er e! f ii 
‘ 1 1 ‘ 
rent mac ne! ‘ nere d 10 | rer d re ‘ G1 \ , : | & Eo 
» that before Q t t the same period ‘ ( t 56 per cer a E 
e , 14 | 
vay of further mischief by absorption in Manufacture of er prod \ Russi 
1 . I 1 ' 
é Wi co ‘ 1 \ { emp ct 1 r T l ‘ i i ; ; ‘ te 
; m4 ] Oo rn 1 , 
raneous comn t p ter { e suc n 37 _~«*pel ( I { ( ' ‘ ‘ 
cess of the W ; ing in tl State ' , O per ce ‘ 
xz rd cont ct tly ( symp I total I ct 2g 








stricter about purchasing anything of for 


eign manufacture. You would be aston- 
ished how strict it is getting to be in all 
government works. Last summer I took 
in order for a lot of machinery to go into 


works in Siberia, among 


The 


was down there and 


a government 
which were some of your machines. 


other day my agent 


the director told him that they were to 
give another order in the spring for ex 
actly the same outfit, only everything was 


to be of Russian manufacture. On account 


of the government acting that way it means 
that people must arrange to manufacture 
in this country, and you would be sur- 
prised how they are commencing to copy 
and American models 


English, German 


of every kind of machinery. The only 
thing as yet that I have not heard of any 
body copying is your woodworking ma 
chinery, but I suppose they will soon com 
the 


quantities for your class of ma 


mence, for orders are accumulating 
in large 
chinery 

“The 


every machine it buys in process of making 
at the 


government now demands to see 


works, which they generally do 


when several tools are ordered. I am 


thinking of trying to secure an agency 


of Russian works for mechanical tools, 
otherwise lots of orders I have now will 
be lost to me in the future. The tariff 
business, of course, has done a lot of harm 


Mr 


party at 


I see Egan is going to be among the 
Washington in this tariff busi 
ness 

‘I wrote Secretary Hitchcock a long let 
ter on the tariff question, only, of course, 
this was private to him, giving him my 
ideas how the tariff has done harm to the 


American trade here. I only wish some 


American would come over with money 


and start making labor-saving machinery 
on the Yankee system. They would coin 
money fast, and then the Americans would 
and liked 
here, and what a show they would have 


see how they are respected 
Cannot you get some capital to come out 
here? There is plenty of good, skilled 


The Westing 


house Company has its works for electric 


Russian labor, and cheap. 


and air-brake business, but hopes to soon 


take up machine tools. There is an Amer 
ican company starting near Moscow manu 


The 


Singer Machine Company is laying out a 


facturing railway couplings, ete 
plant there to build sewing machines, and 
so are Babcock & Wilcox to manufacture 
boilers. These works are going to employ 
6,000 nen 

‘In St. Petersburg they are going to 


build a house on the American style, all 
glass front, on the Newski, opposite the 
Kazan Church, and the Westinghouse com 
pany is going to lay out a lot of money 
plant at St The 


market 


in a new Petersburg 


Germans are filling the Russian 
with machinery, exact copies of American 
machinery, such as lathes, planers, drilling 
machines, ete.. and you will be astonished 
how nicely they copy. I think the German 


will soon be in the soup with Russia on 
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account of the duty they intend putting on 
the Russian grain, so you see now is the 
time for the Americans to come and build 
up. I hardly think Americans will ever 
have half the same trade they had before 
this tariff question cropped up, for the 
strict restrictions have all cropped up since 
that question was put to the front. 

“The Manchurian Railway will bring a 
Next 


summer the Siberian Railway will be very 


lot of money here in the near future. 
nearly completed It would be in good 
condition now had it not been for the war 
in China. The crops in some of the best 
harvesting districts have not been good, 
but all that does not hurt Russia, for she 
has an ample amount of grain in the coun 
try, and it only requires to be transported 
from one place to another. They have 
taken steps about this matter this year in 


time, so there will not be much trouble.” 


OPENINGS FOR AMERICAN GOODS ABROAD. 
Textile Machinery for Mexico.—Makers 
of textile machinery would do well to 


investigate the prospects of improving 
their trade in 


of wool began at Tulancingo some tenyears 


Mexico. The manufacture 


ago. There are now nine spinning and 


weaving mills; many of these make a spe- 


cialty of woolen counterpanes and rugs, 


which sold in Mexico as European 


articles, and also of thick, gaudy-colored 


are 
woolen stuffs called “‘zarapa,”” used by the 
Indians. The looms are driven by steam, 
and are of improved English and Ameri 
The heated by 
means of wood or coal. 
A proposal is under 


can types. boilers are 
English coal costs 
42 piastres per ton. 
discussion to employ electricity as motive 
from a central 


power, to be transmitted 


station. For making ‘‘zarapa’’ home-made 
hand looms are generally used, but the 
industry is so prosperous that several firms 
have now ordered new machinery, so that 
the time is for 
American exporters to look after some of 
the business that is on hand. La Compania 
Industrial de Gudalajara has two weaving 
sheds for cotton piece goods, the ‘““Atema 
jac’ and “Experiencia,”’ the 
ing 164 and the latter 180 looms, all of 
These 


present very opportune 


former hav 


which were seat from Britain. 
looms are driven by water power, which 
in the case of “La Experiencia”’ is trans 
mitted electrically from a distance of over 
one mile. The dynamos are driven by a 
Pelton wheel, which receives the pressure 
of a column of water 142 meters high. 
Poland.—Poland is market in 


which orders might probably be 


another 
obtained. 
The wool and cotton spinning mills of 
that country and Lithuania offer a 
good outlet for small calendering machines 


very 


costing from 27,000 to 28,000 marks 
Sweden 


is a quiet little country and we do 


Electric Machinery, Sweden. 
not 
hear muchabout it, but there is a remunera- 
tive trade coming along in that part of 
the world. It is believed by experts that 
the importation of electric machines of all 


kinds will shortly become of great im 
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portance, as the Swedes now recogni 
the value of their 
At present it is proposed to put dow 
Trollhattan, 


tramways at Gothenburg, Lund, 


numerous waterfalls 


electric appartus at electri 
3jerrod 
The Germans are watcl 


this 


and Jonkoping. 


ing the progress of industry ver} 
closely and are sending out to Swede 


experts to prepare plans 


Peat Fuel Machinery for Russia 
Great attention is now being devoted t 
the question of peat as fuel, and ther 


is a good opportunity for the introductio1 
of special machinery to utilize the immens« 
tracts of peat land extending all over Rus 
sia. Indeed, the question is being taken 
the and commissions 
have reported making important sugges 
the handling the 


matter and the adoption of certain ma 


up by government 


tions as to manner of 
chinery for the industry. 
Mining Plant for South Africa.—Ther« 
is now a large demand for boiler tubes 
wire the Witwatersrand 
The sizes of boiler tubes most 1n 
Lengths, 814, 10, 


and ropes for 
mines. 
demand are as follows: 


al 


12, 14 and 16 feet; diameters, 34%, 31; 3! 
4 and 4, 4 inches. 
are those most in demand. 


The latter dimensions 
In wire ropes 
the sizes most current are lengths of 2,000 
2,500, 3,000 feet and more, with a diam 
eter of 1’ inches, which is most in use 
Machinery for the French West Indies 
In spite of the tariff in favor of France, 
American machinery can 
French West 


son being the lower freight rates from th« 


compete very 


well in the Indies, one rea 


United States and another the cheapness 
There 


is a good 


of American machinery. 


trade to be had, but when trying afte 


business always send full details—weight,. 


size and cost of each separate part, dis 


counts, ete. There is a demand for boil 


ers, engines, evaporators, centrifugals, etc 
for the complete installation of a sugar 


mill to grind cane and make about 500 


tons of centrifugal sugar per season 


There are also wanted several small crush 


ing mills for grinding cane, worked by 


animal power. Also machinery and instal 


1 


lations of small sugar mills to be used 


with the above. I do not think any firm 
interested could do better than place them 
United 


selves in communication with the 


States Consul at Guadeloupe for local de- 


tails. E: £..% 
CHICAGO MACHINERY MARKET. 
\n increasing percentage of the elec 
trical machinery trade consists of orders 


supplementary to equipments previously in 
stalled. The 


themselves, but 


orders are often small in 


with some manufacturing 


plants are frequent—so frequent. that 


month never goes past without the purchase 
of a number of motors. The packers are 
typical buyers of that kind, adding con 
their installation 


stantly to previous 


They are also ordering entirely new equip 
ments. Thus the Fowler & Sons Com 


pany, Kansas City, has purchased and will 
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yn install in that city a 300 horse-powet 


erator with motors corresponding 
said that the projected $1,000,000 plant 
ich Armour & Co. were arranging 

Id at Fort Worth, Tex., has 
elved, at least temporarily, because 


law in that State which would subject 


company to a taxation, not upon 


000,000 valuation of the plant, but upon 


»:000,000, the capital of the c 


The St 


entire 


Company, which will have a 


itv Of 3,000 barrel 


equip its plant with steam power to the 
ent of 2,000 horse-power, but has bought 
00 horse-power electrical generator and 


hors 
oft 


rresponding power in motors 


operation certain machine ry 


- ] lie 
juires delicate 


regulation 
ue numerous buyers of motors 


print that of the C 


ing plant 


Owen Company—will be equipped 


rocker-Wheeler motors 
of a 


nty-two ( 


Chicago representative Western el 


al machinery maker has closed during 


e past three or four weeks four con 
cts aggregating 271 motors 
The view of the electrical machinery 
de during the first week of January 
ns m irgely to prospective than ac 
business. December is variously tabu 
ed by sales agents. Some report the 
brisk de of the past year well main 


ned to 
Ss 


the end: others say their agg 


gate busi 


e usual amount for 


half of that for November 


isiness consisted of small orders. 


table 


deals having been closed 


factors to the 


trade anticipate lively con 





ms as soon as the new year advances 

le farth They base this upon the 
ge number of inquiries now pending, 
nd which may be closed within a few 


1 1 
WECRS In the 


One application, novel 


ugh tried elsewhere. 


plans are being prepared which, 


laimed, will when put in operation d 


the net profits of the quarrymen 


tact of wide varie 


or1es 


hegotiating tor the 


lhe opinion of several electrical men 
re interviewed is that the notable devel 
pment of electrical railway lines this vear 
Il not he checked by the temporary dif 
ulties of the Everett-Moore syndicate at 
= 4 
Quotations. 
NI York, Monday, Jan. 6 
Pennsylvania Foundry Pig Iro1 Jersey 
de 
rz $16 65 Ca$i7 15 
ao IO 15 fa 10 65 
2p 1s 68 @ 16 15 
t or I, oo fa I5 25 
\lab 1 Pig, New Yi rl del very 
1 ft idry, or sof 15 75 @ 10 5 
2i idrv. or sof 5 25 @ 15 75 
3 foundry 14 75 @ 15 25 
\dry forge, or No. 4.. 14 25 @ 14 75 


ls of cement per d: 


I 


t 


be en 


of 


} 


mM 


Louis Portland 


Ca 


iy 


for 
that 
Printers con 
\ new 
©) 
with 


The 


ec 


re 


ness for the month did not exceed 
December, or about 
Much of the 
few 
But all 


di 


West 


is for quarry work 


11 


Ma 


ty 


installation of elec 


the 
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With of 
company, the maximum 
\labama 


Prompt shipments of pig 


the exception one important 


figures above 


quoted on irons are said to be 


+] e491 oe 
he ruling price 
iron command an indefinite 
Iron 


mill price 


premium 
brands 
lots 


TTC 


Bar Base sizes Refined 


on di ck, 1.08c in carload 


Krom store, the price has stiffened s 


what, there being a more or less prevalent 


disposition to ask 1.95¢c. as a minimum 


lool Steel—Base sizes—Good standard 
quality, 7e.; extra grades, roc. and up 
ward 

Machinery Steel Base sizes 1.95 (a 
2.00c. from store 

Cold Rolled Steel Shafting Base sizes 

From store, 2!4 @ 21'5c¢ 

Copper—Lake ingot nominally 12'xgce 
electrolytic, 12c.; casting, 11™%4c 

Pig Tin—In 5- and 10-ton lots f. 0. b 
New York, 2234 @ 23'%4c 

Pig Lead—For wholesale lots, 4c., with 


ads 


for ordinary qual 


02 a extra for carl 


Spe Iter 


osc 


4.30 (4 4.35¢ 


tv, New York delivery 
\ntimony—Cookson’s, 10!4 (@ 10'%« 
Hallett’s and U. S., 8 a &3e Italian 
1 (a &c 
Lard Oil—Prime City, 81 @ 83e. in 
wholesale lots 


j 


- ; 
Following the decline in copper 


rass manufacturers have reduced sheets 


nt basis 


Irom a 21 to an 


New Corporations. 


Equitable Furnace Co., of New York city 
capital, $50,000 
George W. Stafford Co., of New York: ob 


ject, dealing in 
$300,000 


textile machinery capital, 
New 


envelope 


York 


sealing 


Century 
city: 


Envelope Sealing Co., of 
manufacturing 
and stamping machinery 


object, 
capital, $120,000 

Bourne Co... with $100,000 Its 
B. Miller superintendent 
Manufacturing Co., of Elizabeth 


capital 

agent is L general 

of the Singer 

port, N. J 
New Catalogs. 

Newark, N. J 

standard 


The Uniform Steel Company, 
booklet (314x6 
“What We 


publishes a inches 


size) telling Do 


rhe Sprague Electric Company, 527 West 


Thirty-fourth street, New York, has gotten 
out a new pamphlet (7x94 inches) devoted to 
direct-current generators of the split-pole 
type 

The Diescher Coupling Company, Pitts 
burgh, Pa., publishes a booklet (31,x5%% 


inches) briefly treating of its shaft coupling, 
concerning which rhe harder the pull the 
tighter the grip 

The Walker Tool Company, 3810 South 
Pierce street, Milwaukee, Wis., has sent us a 
little pamphlet (31.x6 inches, standard size) 


its attachable caliper points adapted 


showing 


to use on rods, dividers, trammels 


calipers, 
Works, 


a catalog of Williams 


Ill 


vertical 


rhe 
have published 
and 
plain and neat, 
and 


Quincy Engine Quincey, 


horizontal engines The pamphlet is 


consisting chiefly of tabulated 


dimensions data Size standard, 0x6 


inches 

There 
recent 
204 Ei 


come to hand two of the mors 
eatalogs of Wat 


third st 


have 


son-Stillman Company 


Forty reet, New Yorl One 


ist 


treats of tube expanders and the other f 
hydraulic valves and fittings Rach is 6x? 
inches, standard size 

The Universal Machine Company Provi 
dence, R. LL. has sent us a catalog of unive 
sal, plain and special grinding machinery 
In it we note section drawings showing the 
company's wheel head spindle and the pum 
and water connections S page, stand 
ard, 6x? inches 

The Pierce-Crouch Engine Company, New 


has published a catalog ot 


Pa., 


gasoline 


Brighton, new 


engines Built for Busi 


gas and 


ness It is a handsome publication filled 
with descriptive matter and illustrations of 
the engines and their details Size of pag 
standard, 9x6 inches 


Valve ¢ oxsackie 


advances 


ompany ( 


The 
N.. 3 


American 


has published an pocket cata 


log and price list of brass and iron gate 
valves This is a line of valves which has 
been designed with special pains to produce 
a perfect closing action The booklet is 31. 
6 inches, standard size 

We have received from Ge Hf. Johnston 
tox 13, Sparrow's Point, Md., a little pampb 
let relating to gas and gasoline engine or 


hydro-carbon motor castings which are fut 


and de 


rhe 


nished for all with materials 
tailed 


pamphlet is 3 


parts, 


blueprint working drawings 


exd% inches 


The ¢ WwW Iiunt Company, West New 
Brighton, Staten Island, N. ¥ has sent out 
pamphlet No. 0115 devoted to electric hoists 


It is G6'4x9', inches Another pamphlet of 
the company No O1l1 of the same size, 
shows how coal is handled from ship to fur 


oln power station of the 


the Lin 
ed 


nace at 
Boston Elevat 

The Jones & 
field, Vt 
elucidation « 
The book 


Railway 

Machine Co., 
pamphiet in 
Lathe 


ma 


Lamson Spring 


publishes an attractive 


of the Hartness Flat Turret 


consists of illustrations of the 


chine and its details, specimens of work done 
long lists of users and plentiful descriptive 
matter, ineluding directions for setting up and 
operating the frontispiece shows the de 
velopment of the machine from the yeat IS55 


standard si 
Mass., 


machine tools 


This pamphlet is 9x6 inches 


The F. E 
has published a 1902 catalog of 
the 


Reed Company, Worcester 


Besides a presentation of ompany's well 
and foot 


ud 


known line of standard engine power 


t ind bolt 


lathes, the catalog shows a st 


lathe. chucking lathes, turret lathes, a gun 
barrel reaming machine 1 new gun bat 
turning lathe. a 16-inch swing forming lathe 


a new rack cutter, a spindle drilling lathe 
etc Che parmipelale is x6 inches standard 
siz 

The absorption by) Ame in Can ¢ n 


pany of a large share of the tin can and can 


machinery business the intry gives spe 
cial importance to those builders of such ma 
chinery that are no ontrolled by the trust 


Mo 


powe 


ompany, St. Louis 


The | 


has 


‘red. J 


brought out a 


Swaine ¢ 
just new catalog of 
achines Toot 


dies 


and sheet meta 


swedging |! presses 


presses 


double seamers, drop presses and specia 


king wi 


machinery for wo! 


It is 6x? inches, standard 


Manufacturers. 


Waltershied Bros Wichita Kan ir’ 


ing more machinet hei ne plan 

The S. Flory Manuf ng Company, iro 
founder of Bangor, Va W ‘ iv plan 

A fac ililding is I ed in Ha 
ison, N. J for the Db Ila s Wire ¢ 
pans 

rl Steel ¢ l ue 4 ) ] surg 
Da wi id g i 
works 

I Ly ) M g Cor I 
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windmills, Des Moines, la., will build a branch 
in Sioux City. 

The Lippitt Woolen Company, Woonsocket, 
kh. I., thinks of building a dye house and boiler 
and engine room. 

Coated 
has suffered 
rebuild. 


Paper 
from a 


The Company, 
Ilamilton, ©., 
fire, but 


Champion 
disastrous 
will 

A contract let to build for the 
Ifarrisop Safety Works, Vhiladelphia, 
Pa., a machine and erecting shop. 


has been 


soiler 


taken for the shop 
Pitt Malleable & Gray 
Pittsburgh, Pa. 


Bids now being 
equipment of the Fort 
Iron Casting Company, 

Jacob Miller, 
Philadelphia, 
including an extension to the 


are 


textile mill in 
greatly enlarged, 


Sons «& Co.'s 
Pa., is to be 
boiler-house. 


The Thorndyke Turning Company, wood 
workers, Boston, Mass., are rebuilding their 


factory, recently burned at Baldwinsville, 


Muss. 


The shop of tue J. S. Graham Machine Com 


pany, manufacturer of wood-working machin- 
ery, Rochester, N. Y., has been badly damaged 
by fire 

The Atlanta, Ind., plant of the American 
Tin Plate Company is to be dismantled. The 


plant was built in 1898 and was recently en- 


larged 
The 


Toot 


eontract has been let for an SOx200 
addition for the Stowell Manu 
facturing & Foundry Company, South Milwau 


kee, Wis. 


foundry 


There is some talk of a new rolling mill be 
ing built at Dayton, O., by the Israel Bros., 
scrap dealers of that place. Plans will soon 


be drawn 


rhe Landis Tool Company, Waynesboro, 
Pa., has nearly completed a large grinder 


Which is to be 21 feet long, weighing about 
30,000) pounds. 

rhe M.chigan Steel Boat Company will re 
move from Kalamazoo to Detroit, where it has 


arranged to build a factory with main build 
ing 6Sx400 feet 

Db. G. Enos and J. Calvin Hess, both of 
Philadelphia, are at the head of the Fashioned 
Llosiery which will build a factory 
at Lebanon, Da. 


Company, 


An ice plant is to be built at New Philadel 
phia, O., by parties from Cambridge, O. Chas. 
kk. Boden, of the latter place, is one of the 


eading promoters 


The Bradford Steel Company, Bradford, 
Pa., has practically completed its plant and 
will soon begin the manufacture of a special 
grace of tool steel 


A bridge building plant is one of the pro 


posed manufacturing establishments to be lo 
cated at Wheeling, W. Va., by the Board of 
Trade of that place. 

The Peace Dale (R. 1.) Manufacturing 


Company is building an addition to its mill, 


106x25 feet, which is intended to provide for 


about fifty more looms. 


The large factory of the G. S. Graham Ma 


chine Company, Rochester, N. Y was de 
stroyed by tire a few days ago. The loss is 


estimated at S.v0,000 


The Greene Manufacturing Company, Ltd., 
furniture manufacturer, Greene, N. Y., has 
lost by fire its main factory building, with 
engine, machinery, ete. 

Tenney & Porter, manufacturers of horn 
and celluloid goods, Leominster, Mass., will 
erect a larger factory on the site of one 
lately distroyed by fire 

Plans for an addition to the Weir Stove 
Company's plant at Taunton, Mass., have 
been considered, and it is expected to build 


the structure in the spring 
A company composed of Jas. A. Outerson, 
M. S. Wilder, F. P. Ball, of Carthage, N. Y., 
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and others, is to build a paper mill costing 
about $175,000 at Carthage. 

A canning factory at Franklinville, N. Y., 
of which A. O. Holmes is secretary, will equip 
a box factory with automatic machinery for 


nailing and other purposes. 


been filed for a 
factory, to be built by E. W. 
312 to 316 East Twenty-third 
York, on a plot 53.7x90 feet. 


ten-story brick 
Bliss at No 
New 


*‘lans have 
street, 
Hart, whose wood-turning shop 


was destroyed by fire re 
The new factory will be 


Wallace L. 
at Bristol, Conn.,- 
cently, will rebuild. 
equipped with modern machinery. 
is contemplated for 
secretary of the 
other 


A large steel plant 
Louisville, Ky. Mr. Parker, 
Louisville Bolt Company, and 


parities are the interested persons. 


several 


Foundry Com 


Powers «& 


It is stated that the Island 


pany, Mechaniesville, N. Y. (D. 
Sons, Lansingburgh, N. Y.), will rebuild its 


plant, which was destroyed by fire. 

The Alpena Portland Cement Company, Al 
pena, Mich., is making repairs. New machines 
both in the addition which is 


the present 


will be added, 


being built and in works. 
Philadelphia, 
plant for 


dye 


Architects Stearns & Castor, 
Pa., are preparing plans for a 
Thomas Davies & Co. A 
included in 


boiler-house, 


house, ete., are the scheme 

The Ashland (Ky.) Coal & Iron Company is 
planning improvements and enlargements, in 
steel mill. ‘The capital 
trom $5,000, 


stock 


cluding a 
} 


new 


has been increased $600,000 to 


early in January on 
Norwalk Iron & Steel 
building will be 
$OxV00 


Work will 
the plant of 
Co., Norwalk, O 
100x460 


leet. 


0. begun 
the 
The main 
other 


new 


feet, with buildings 
It is believed that 
turing Company, Hope Mills, N. C 
Philadelphia), 
cotton mills and 


the lope Milis Manufa: 

(office, 353 
will 
a finishing 


Drexel Building, proceed 


to erect two new 
mill. 

A new shop building, 200x200 feet, is to be 
ferlin Machine Works at Beloit, 


new 


erected by the 
Wis. The 
shop buildings the coming year, to cost about 


company expects to erect five 


$100,000. 


Arrangements are progressing for the 
establishment of the plant at Ecorse, Mich., 
of the Detroit River Sugar Company, which 
will manufacture beet sugar, and also glucose 
from corn. 

Jas. Rees & Sons Company, builder of boil 
ers, ete., Pittsburgh, Pa., will erect a new 
plant near its present location, which has to 
be abandoned on account of its present site 


being sold. 

Nash « 
have established 
La., and 
the manufacture of 


Chicago, 
Orleans, 
there for 
and 


contractors, of 
New 

plant 

material 


Dowdle, 
quarters in 
propose to erect a 
supplies, 
machinery. 
knitting mill, 
application has 
McCord Mill 
which 


Jackson, Ga., is to have a 
and weaving mill. An 
filed for a charter for the 
Manufacturing Company, 
mill 


yarn 
been 
ing « 


erect 


will 
this 

Additions to the armor plate shops of the 
Carnegie Company, at Homestead, Pa., will be 
made in the the pres 
ent output. furnaces 


early spring to double 


Two new open-hearth 


will also be erected 
The new factory for commercial stationery, 
to be equipped with an electric power and 


built in 
Credit & 


Springfield, 
Assurance 


lighting plant, is to be 
Mass., by the Account, 
Company, of New York., 


Further enlargements of the foundry plant 
of Stanley G. Flagg & Co., at Pottstown, Pa., 


large tract of ground 


are contemplated A 
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1go02. 


adjcining the present works has been pu 
chased for the new plant. 

The Printers’ Roller & 
purchased the Elsie Roller Compositix 
Company's plant at Indianapolis, Ind. r} 
new company intends enlarging the place a! 
installing new machinery. 


The Wm. 


Supply Compan 


has 


LB. Seaife & Sons’ Company, Pitt 


burgh, Pa., has been incorporated under tl 
laws of New Jersey, with a capital stock 
SS50,000. The concern will increase its 


vestment and extend operations 
The Rechester «& 


Company will build a pig iron piant 


Pittsburgh Coal & Ir 
at Duboi 


Pa. Eighty acres of ground have been p 
chesed A nail mill, foundry, machine shoy 
and boiler works will also be built 

The stockholders of the People’s Vow: 
Company, Rock Island, Ill, which supplic 
Rock Island and Moline with gas and ele 
tricity, have given authority for a practic 


doubling of the capacity of the plant 

New factories at South Port Hluron, Mich 
are to be erected for the Port IHluron Malle 
able Iron Company, the Marshall-Crosby Con 
pany and the Vine & Root Manuf 
Company, manufacturer of machinery. 

Boll Manufact 
maker of mattresses, ete., Harrisburg 


acturing 





Bros.’ uring Company 
wire 


enlarging its factory, 


because of it 
Work 
building. 
According to a report from Niagara Fal 
W. L. Rankine says that the Canadian Niagat 


Pa., is 
has beet 


rapidly growing business 


commenced on a new $19,500 


Power Company has bought 300 acres of lan 
near the Dufferin Islands, on which to bui 


factories and possibly an industrial village 
rhe Fort Pitt Malleable & Gra 


Iron Ca 
ing Company, Pittsburgh, Pa., expects to hav 


its new plant completed and ready for oper: 
tion by Mareh 1 The buildings a wing p 
up by the Pittsburgh Construction Company 
The Dowerman Rivet & Bolt Manufacturing 
Company, Pittsburgh, Pa., has been orgar 
ized by Wm. FF. Dowerman, Wm. S. Evans and 
John Emmel, Jr., all of Pittsburgh rhe com 


pany will erect a plant to make rivets, bolts 
ete. 
built il 


Pa rhe site was 


A $100,000 ice plant is t re 


Hazelwood, Pittsburgh, 


bought by F. C. Kohne, of the Ilazelwood Savy 
ings & Trust Company Mr. Lytle has o1 
ganized a company and a charter will be ay 


plied for at once 


A plot of 10 acres between Llempstead an 
Garden City, L. L., has been purchased 


Lalance & Grosjean Manufacturing Company) 


NV 


of Woodhaven. The company will erect 
branch factory on this site for the manufa 
ture of agate ware 

It is reported that there is to be a conso 


the Link Manufacturing 
McLaughlin-Martin-Parkhurst 
manufactu 


Compan 


Con 


dation of 
and the 
pany, both of Canandaigua, N. \ 


ers of sheet metal ware It is stated that 
capacity will be enlarged 
Belding gros. & Co.. manufacturers 


sewing silks, ete., New York city, have de 


cided that the new factory just completed 
Belding, Mich., is not large enough and have 


accepted plans for an addition, 200 feet 


length and four stories high 


rhe Clifton Manufacturing Company, wl 
is said to be of Hyde Park, Mass., 


200x50-foot 


intends 
Buffa 
manutacture a spec 


build a branch plant at 
_. mn 
kind of 
mains and electri 


where it will 
iron and steel pipe for gas and wate 


wire conduits 





The National Cereal Milling Company, 
New Jersey, proposes to locate a large ceré 
mill in Peoria, Ill It has also recent 
acquired cereal mills in C go and St 
Louis. The company will equip temporar 
offices at 414 Main street, Peoria 
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millers, Allegan, 
next spring. They 


Young & Stratton Bros., 
1., Will build a new mil 
move the machinery from their present 
to it, using the old building as a powel 

ise, placing a dynamo there and generating 
ric power for running the new mill 


Dilworth, Porter & Co., Ltd., manufactur 
railroad spikes, Pittsburgh, Pa., have 
rded the cont t for their 


hside plant that was destroyed by fire 


rebuilding 





e months ago rhe company has been 


‘ 


g temporary buildings since the fire 
Work has begun on the Great Northern's 


Paul, Minn. It is unofficially 
d that the machinery and boiler shops 


shops at St 


be more than 100 feet wide and about 
) feet long and that the shop buildings and 


ipment will cost more than $1,000,000. 


ie Madisonville (O.) Woolen Mills have been 
rporated with a capital stock of $50,000 
it $30.000 is to be invested in a plant 
Henry Kressel. W. A 
kman, Henry Fisher and Edward K. Poor, 
Cincinnati, and J. W 


incorporators are 


Conboy, of Madison 


Minge 


been organized in Demopolis Ala 


he Bessie Manufacturing Company 
apital stock of $100,000, to build a cotton 

Officers have been elected as follows 
sident, J. M. Minge vice-president, W. C 


rison secre ry and treasure J ‘ 


eet & 


ase the 


fube Company have 


“OOO OOO to 








£4,.000,000 idea is to use the additional 
k in erecting n open-hearth ste fui 
e and enlarging resel ! of the 

nt 
The An¢ engine ng & Machine Com 
Pitts gh, P has been reorganized 
ngage in the manuf Ire ot Anchor 
engine and genera olling mill machin 
lhe gas engine is the design of Alex 
Backstrom, formerly wit the Westinghouse 


erests 


Plans and specitications for a combined 
ghting. power and pumping station for New 
Ulm, Minn., are being designed by Engineer 
harles I Pillsbury, of Minneapolis rhe 


lans contemplate the addition of two en 


cines, two generators of 75 and 125 ki 


pecity and 


rhe capital is subscribed for a $1,000,000 
ast furnace to be lilt on Zug Island, in 
e west end of Detroit, Mich The Detroit 
Southern Railway has purchased 75 acres ad 


ning the furnace site and will construct ex 
nsive decks for providing ore vessels with 
irn coal cargoes at Lake Erie prices 


The Baldwin Company, Cincinnati, O., wil 


rmally take over the Baldwin Piano Com 


ny, the Ellington Piano Company, the Va! 





y Gem Piano Company and the Hamilton 

Organ Company rhe companies’ included 

ive been owned vy the same interests for 

me time A new factory is under consider 
on 

rhe plant of the Marine Iron Works, Dom 

k stree¢ near Sout avenue, Chicago, 

which was recent ved by fire, is 

be rebuilt at ones rhe buildings will in 


ile a two-story machine shop, 


$0x110 feet 
ohne and two-story structure, 500x182 feet, 
pipe shop and offices, and a two-story 


iler-house, 62x64 feet 


\ contract for several new buildings at the 
Southern Railway Company's shops between 


iscumbia, Ala., and Sheffield, in addition to 


ie buildings already constructed, has been 

warded to J. M. Hughes, of Beaver Dam, Pa 

Mr. Hughes also has franchise, recently 

“ranted by the City ¢ neil of Tuscumbia, 
an eleetri gl nt and waterworks 


AMERICAN 


MACHINIST 


The Cedar Rapids (la.) Tank & Pipe Com 
pany has been formed and proposes to build 
a factory. William Horn, Jr., of Keokuk, Ia., 
will be the with 
d W. Cc. La Tour 
ette, of the Cedar Rapids Pump Company, 
and J. A. Chandler, ¢ li. Chandler and W 
H. Dunshee, of the Chandlet 


associated 


manager, and 


him will be T. C. Munger ar 


Pump Company 


The Pittsburgh’ Friction Draught Geal 
t Harrisburg 
nominal capital ot The in 
William M. Orr, William I 
Wood 


Officials of the company an 


Company has been chartered at 


with S1.000 


corporators are 
Harbisen, Allegheny, and William H 
cock, Canton, © 
nounce they will build a factory somewhere 
in or near Pittsburgh and manufacture a new 


device fo1 


coupling cars 


Work on a new tin plate plant which will 
be erected in Port Vue borough by Mchees 
port, Pa., capital will be started within a few 
weeks The construction will be under the 


supervision of Edward Crawford, of Duquesne 


formerly an official at the Demmiler combin 
mihs rhe company has an authorized capita 
of $6,000,000 rhe plant will independet 
and will employ abo 00 men th tset 
Cap n James Davidson, whose residence i 
nderstood to be Bay ¢ v. Miel has awarded 
1 cont t e Ame in Construction & 
Supply Company New York, to build for 
hit Dresden, ©) 1 sug fa ry, th 
minimun ip ] ‘\ Goo ms 
f beets rhis pany is tl same tha 
building the tf ory t Sebewaing, Micl th 
superintenden = factory s he 


manufac re of tinished fertilize d phos 
phate and sulphuric acid Phe Fede (} 
( 1 Compan co rise numbe of I SvVville 
men including Joh M Atherton Georg 
(ra D i if il Stevy i nad he rs 

The Feder: Boiler & Supply Company 


has been incorporated under the iws of New 


Jersey with 8&3.500,000 capital stoc The 


take over the Kellogg-M 


new company W 
Kav-Cameron Company, of Chicago: Kewanee 
(Ill) Roiler Company and the Model Ileating 
Company, of Philadelphia ( \ Kellogg 
has been elected president W i! I’fahler 
vice-president, and D. F. Baker, secretary and 


treasure! rhe headquarters will b n New 
York 

The American Dalace ¢ Company, of New 
York city has een incorporated, with a 
apita yf S5000 000 George | Bouchie sub 
scribes for $4,009,000 the capital rhe 
incorporators include President J. H. Toad 
ey, of tl Internation Powe Company” 


Baldwin and W J Arkell, of New 


York The cor in vill manufacture a cat 
to be sed as a ha ir by day and sleepe! 
ar at night, and it is said that its operations 
wiil be ree ibroad 

The Norwalk Ste & Tron mpany, wl i 
is to lild a plan in Norw ) is been 
ehartered in Delaware Ww th $1,000,000) capi 
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foundry work wanted. Murray Mfg. Co., Rich 
mond Valley, Staten Island, N. Y. 

F. J. Stokes Machine Co., 13th and Noble 
sts., Puiladelphia, cut light gears, cams and 
duplicate small machine parts, in quantities. 

Practical man with $5,000, to take interest 
in small manufacturing company; silent or 
active: goods have merit and no competition. 
tox 44, AMERICAN MACHINIST. 

Wanted— Manufacturing site: information 
desired regarding property suitable for large 
engine factory in Pennsylvania, New York or 
New Jersey. Address “Alpha,” care AM. M. 

Wanted—An interest in, or will buy out- 
right, a metal working plant; have option on 
a profitable specialty that could be combined ; 
Kast preferred. “Plant,” care AMER. MAcH. 

Mechanical and electrical engineer, with 
large experience in design and manufacture 
of supply articles, desires to correspond with 
party having shop suitable for the manufac 
ture of *he same. X. Y. Z., care AM. MACH. 

A middle-aged man, with 18 years’ experi 
ence in the office and selling end of a manu 
facturing business, wishes to purchase an in 
terest in and associate himself with a small 
manufacturing business. Box 316, AM. Macu 

Purchaser for small manufacturing plant; 
lot, 100x180 feet; machine shop, 32x68, two 
story. with line shaft and gasoline power: 
foundry, 40x54, new modern equipment ; good 
location ; for sale cheap. Hart-Parr Co., Madi 
son, Wis. 

Foundry in eastern Pennsylvania, making a 
specialty of machinery castings, would like 
to make contract with machinery manufactur 
ing concern for furnishing strictly high-grade 
castings at lowest figure. Address ‘“Foundry,” 
care AMERICAN MACHINIST. 

Patents, trade-marks, designs, copyrights 
secured in all countries at moderate charges ; 
patent litigation conducted ; personal, prompt 
and careful attention. Oscar A. Michel, 229 
Broadway, New York. Send for Souvenir 
List M Telephone 6200 Cortlandt. 

A thorough machinist, with good shop lo 
cated in southwestern Ohio, would like to cor- 
respond with the object of making permanent 
contract to build medium weight machinery ;: 
those having established trade preferred. Ad 
dress Box $14, AMERICAN MACHINIST. 

Institutions retiring from business having 
machine tools, brass and wood working ma 
chinery wil! find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 


Co., 55-59 Woodbridge st., W., Detroit, Mich. 

The annual meeting of the stockholders of 
the American Machinist Press, for the elee 
tion of tive directors for the ensuing year and 
for the transaction of such other business as 
may properly come before the meeting, will 
be held at the office of the company, No. 118 
William st., in the city of New York, on the 
sth day of January, 1902, at 12 o'clock noon. 

A. LEIGHTON DONNELL, Secretary. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for cach insertion, About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue. tnswers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned, If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enelosed to unknown corres 
pondents 


Situations Wanted. 


Practical mechanical draftsman wishes 
position, Box 16, AMERICAN MACHINIST. 

Competent draftsman wants position; light 
and fine work. Box 45, AMER. MACHINIST. 

Thoroughly competent man desires position 
as chief engineer of power station. Box 43, 
AMERICAN MACHINIST. 

Mechanical draftsman, experienced design 
er, Wishes position near New York city. t0xX 
tS. AMERICAN MACHINIST. 

Superintendent, experienced in manufacture 
of dynamos, motors, are lamps, tools, ete., de 
sires engagement tox 35, AMER. MACH. 

Mechanical engineer, experienced in draw 
ing office, shop and outdoor work, is open for 
engagement February 1. tox 47, Am. MAcnu. 

Draftsman, first class, practical mechanic, 
seeks position: American: age 25. For par 
ticulars address “Thorough,” care Am. Macu. 

Young man, experienced in design and con 
struction of gas engines, desires position; 


AMERICAN MACHINIST 


technical education : good references. Address 
Box 37, AMERICAN MACHINIST. 

A practical superintendent or general fore 
man of 20 years experience on high-speed and 
Corliss engine and mill work. Address R. J. 
S., care AMERICAN MACHINIST. 

Position wanted as chief draftsman, assist- 
ant superintendent or manager, by competent 
man, 11 years’ experience ; machine tools pre 
ferred. Box 23, AMERICAN MACHINIST. 

I make a specialty of designing and con- 
structing small automatic machinery; experi 
enced in working paper; open for engagement ; 
$2,000 per annum. Box 388, AMER. MACH. 

Young man, understands tool, die, model 
work and taking charge of men; has traveled 
on the continent as engineer and machinery 
expert ; speaks French. Box 46, AM. MACH. 

Superintendent desires change; first-class 
machinist, toolmaker and designer; good sys 
tematic and executive ability handling men 
and getting out work. sox 36, AMER. MACH. 

Mechanical engineer and draftsman, prac 
tical man, to lay out and superintend erection 
foundry, steam plants and general work, open 
for engagement February 1. sox 20, AM. M. 

Draftsman and designer, experienced in 
modern interchangeable work, tools and 
methods, with executive ability, wants change ; 
6 years present firm; best references. Box 42, 
AMERICAN MACHINIST. 

Graduate of M. I. T., with 7 years’ practical 
experience, now head draftsman cotton manu- 
facturing and printing company, seeks respon 
sible engineering position; refers to present 
employers. tox 33, AMERICAN MACHINIST. 

Position by first-class man, to take charge of 
designing or manufacturing of light auto 
matic machinery, envelope, paper bag, adding 
machines, ete.; large experience; best refer 
ences, tox 34, AMERICAN MACHINIST. 

Mechanical engineer, 86, married, Al me 
chanic, 12 years’ past practical experience, 
specialty designing and erecting entire plants, 
desires to become connected with large, respon 
sible concern as superintendent, master me 
chanic, consulting or chief engineer; best of 
references. Address *‘Mechanic,” care Am. M. 

Position as milling machine foreman, by a 
technical, practical and experienced mechanic 
on medium size work: well up in designing 
jigs, cutters, devices, ete., for the rapid milling 
of interchangeable parts in quantities, also 
cam and gear cutting and modern universal 
milling practice in general. Address ‘“Ener- 
getic,”” Box 304, AMERICAN MACHINIST. 

A gentleman, who is an educated engineer 
with considerable experience in this country 
and Europe, speaking tive languages, will 
make arrangement with parties wishing to 
construct “automatic” factories, equipped with 
modern labor-saving machinery and = appli- 
anees, in England or France: with a view of 
taking entire charge of the design, erection 
and development. Address “Vulean,” care 
AMERICAN MACHINIST. 


Help Wanted. 


Machinists to sell my calipers, ete.: liberal 
inducements. KE. G. Smith, Columbia, Pa. 

Wanted— First-class toolmaker and one ma 
chinist. Address Day Mfg. Co., Lake View, 
N. Y., for 30 days. 

Wanted—One or two good patternmakers, 
accustomed to heavy work. Apply “Balti 
more,” Box 29, AMERICAN MACHINIST. 

Wanted—Die sinker on sheet-metal dies; 
must be a first-class workman and strictly tem 
perate. Address P. O. Box 112, Anderson, Ind. 

Wanted—Mechanical draftsman; one famil 
iar with mining machinery; state salary ex 
pected. Address M. F. L., AMER. MACHINIST. 








Wanted—First-class draftsman, on engine 
work: give references, experience and salary 
expected. The Ball & Wood Co., Elizabeth, 

Wanted—RBy Struthers, Wells & Co., War 
ren, Pa., a first-class assistant foreman for 
boiler shop; write at once for particulars, 
stating experience, ete. 

Wanted—Number of patternmakers, ex 
perienced on compressor or steam engine 
work: none others need apply. Franklin Air 
Compressor Co., Franklin, Pa. 

Wanted—-An_ experienced  Gisholt lathe 
operator, 24 in. machine; state salary ex 
pected and previous experience. Address 
Mode! Gas Engine Co., Auburn, Ind. 

Turret lathe foreman wanted, with experi 
ence on Gisholt and Jones & Lamson ma 
chines, capable of getting out special tools for 
same. Box 31, AMERICAN MACHINIST. 

Wanted—Workmen on sheet iron forming, 
in which ability to operate riveters, bending 
machines, ete., will be necessary. Address 
“Machinery,” care AMERICAN MACHINIST. 

Wanted—Draftsman, familiar with ma 
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chine tools, to work on details; steady e1 
ployment to right man. Apply, stating ag 
experience, salary expected, Box 18, AM. M 

Superintendent for brass foundry; must |! 
first class, thoroughly experienced and capal 
of taking entire charge. Address, with fu 
particulars, Box 26, AMERICAN MACHINIS1 

Wanted—A first-class machine shop for 
man; heavy work and large tools; about 7 
men; shop 15 miles from New York. Addres 
W. W., care AMERICAN MACHINIST, Stating 
reference, wages, etc. 

Wanted—Experienced mechanical drafts 
man, familiar with designing heavy machin 
ery; applicants will state previous experien: 
and salary expected; give age and references 
tox 7, AMERICAN MACHINIST. 

Wanted—A man to divide his time betwee1 
erecting and selling gas engines; man wl 
ean do drafting preferred; state salary ex 
pected and previous experience in each line 
Address Model Gas Engine Co., Auburn, Ind. 

We are enlarging our works, and wil 
shortly require an increased number of skilled 
mechanics; we invite application from pat 
tern makers, molders and machinists. Ad 
dress the Westinghouse Machine Company, 
East Pittsburgh, Pa. 

Wanted—General foreman for sheet iron 
shop, in which a good working knowledge ot 
machine methods of forming sheet iron into 
various shapes is necessary; good salary and 
permanent employment to a competent man 
Address “Iron,” care AMERICAN MACHINIST. 

Wanted—Foreman to take charge of ma 
chine shop in western Pennsylvania, manufac 
turing gears and machinery; must be experi 
enced and up to date; state salary expected ; 
position permanent, with opportunity for ad 
vancement. Box 32, AMERICAN MACHINIST. 

Wanted—Foundry foreman: machine too! 
and light work: employing about 40 molders 
must be a good mechanic: good manager: 
able to secure results and make good work: 
state age, experience, references, salary and 
full particulars. tox 41, AMER. MACHINIST. 

Wanted—-Foreman machinist, thoroughly 
familiar with the manufacture of pneumati« 
hammers: he must be capable of handling 
men and machines to get out work up to date: 
steady work and good pay to right man; state 
age and references. Address Box 40, Am. M. 

Wanted—Thoroughly competent foreman 
on machine tool building, experienced in build 
ing pipe threading machinery, familiar with 
methods of producing duplicate parts on tur 
ret lathes; give age, experience, salary ex 
pected and references. Box 28, AMER. Macu 

Wanted—A first-class patternmaker to 
work at the bench and have general supe 
vision over the pattern shop; position in a 
Southern city of 20,000 inhabitants: new 
modern shop now being erected; a permanent 
place for the right man: good wages and good 
treatment guaranteed. Lox 8, AMER. Macu 

Wanted—A strictly first-class machine tool 
designer; must have held important position 
with some of the leading heavy machine tool 
builders: none but steady, capable men, mar 
ried preferred, who are looking for a perman 
ent position, need apply: give age and state 
fully experience. Address Box 30, AM. Macu 

Wanted—Superintendent, by a leading Can 
adian company, manufacturing pumping ma- 
chinery : about 150 hands; must be a man of 
exceptional ability, able to organize all depart 
ments and force production ; experience in our 
line necessary; young man preferred: state 
age, experience, salary required; send testi 
monials. Apply “Toronto,” care AM. MAcH. 

Wanted—A mechanical engineer as fore 
man, by a concern manufacturing high and 
medium speed automatic engines, also plain 
slide valve engines, to take full charge of this 
department: applicant must have first-class 
ideas and executive ability in handling men: 
the factory manufactures engines exclusively 
give age, address and references. tox 27. 
AMERICAN MACHINIST. 

Wanted toiler shop foreman, capable of 
taking charge of shop working from 75 to 100 
men at present and will build new plant dur 
ing the coming year: must have experience in 
construction of locomotive boilers and tank 
work, also the use of hydraulic and air tool 
equipment of the latest design; a first-class 
position for the proper party. Address “Loco 
motive Works,’ care AMERICAN MACHINIST 

Wanted.—Machinists, toolmakers, drafts 
men, do you» want to increase your salary 
They all say that Saunders’ enlarged edition 
“Hand Book Practical Mechanics” exactly fills 
the bill for valuable shop kinks, rules, et« 
figured out by simple arithmetic and draw 
ings: also most complete reference tables in 
existence, many taken from note books ot 
best mechanics in the country. Pocket size 
Price, post paid, only $1, cloth; $1.25 leathet 
Agents wanted. Book sells itself. Big money 
Cc. H. Saunders, 216 Purchase st., Boston 
Mass. 
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Westinghouse Elk & Mfg. Co, 5d 
Whitcomb Mfg. Co a 
Whiting Foundry Equip. ¢ 64 
Whitney Mfg. ¢ - 
Whiton Machine Co I>, | On 
Wilev & Russell Mfg. Co 11 
Williams & Co 1. Ol ao 
Windsor Machine ¢ 60 
Winkley Co hie i 4 
Woodward & Powe l ner ¢ 70 
Worcester Macl Screw Co Gv 
Wormer Machinery ¢ c 4 rea 
Wrigley Thos 1 
Wvke & Co.. J 6 
Wyman & G dot it Coy 
Yale & Town uitg. ¢ ( 
Blowers 

Am. Gas Furnace Co., N. Y. City 
Buffalo Forge Co., Buffalo, N. Y¥ 
Boilers 

Chandler & Ta ) ( Indian 

apolis, Ind 


Boiler Insurance 
Hartford Steam Boiler Insp. & Ins 
Co., Hartford, Conn 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Howard Iron Wks., Buffalo. N. ¥ 

Webster & Perks ‘Too! Co., Spring 
field, O. 

Reliance Mach rool Co., Cleve 


land, © 








Books, Mechanical 

taird & Co., Henry Carey, Vhila- 
delphia, Pa. 

Henley & Co., N. W., New York. 

Boring and Turning {Mills 

Am. Tool Wks. Co., Cincinnati, O. 

taush Mach. Too! Co., Springfield, 
Mass. 

Betts Mach. Co., 
Sullard Mach. 
port, Conn. 
Niles-Bement-Pond Co., 


Wilmington, Del. 
Tool Co., Bridge- 


New York. 


Boring ]Bars 

Underwood & Co., H. B., Phila, Pa. 

Boring Machines, Horizontal 

The Beaman & Smith 
dence, R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Franklin Mach. 

Niles-Bement-Vond Co., 


Co., Provi 


Wks., Phila., Pa. 
New York. 
Calculator 
Wallace, D., Brooklyn, N. Y. 
Calipers and)Dividers 

See Machinists’ Tools. 


Caliper Attachment 
Walker Tool Co., Milwaukee, Wis. 


Carborundum 
See Grinding. 


Case Hardening 


Rogers & Hubbard Co., Middle- | 
town, Conn 

Castings, Alumnium 

McKenna & Bro., Jas. J., New 
York 

Castings, Iron 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Castings, Steel 

Acme Steel & Mall. Iron Wks., 
Buffalo, N. Y. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. ' 
Uniform Steel Co., Newark, N. J. 


Centers, Planer 
Fay & Scott, Dexter, Me. 


Centering Machines 
Kempsmith Mfg. Co., Milwaukee, 
‘is. 


Pratt & Whitney Co., Hartford, Ct. 


Chains, Driving 
Automobile & 

Cleveland, O 
tjoston Gear Wks.. Boston, Mass. 
Link Belt Engr. Co., Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Cycle Parts Co., 


Charm, Micrometer 
Sterling Watch Tool Co., 
ter, 


Roches 


Chucking ‘Machines 

Cleveland Mach. Screw Co., 
land O 

Le Blond Mach 
Cincinnati, O 

Potter & Johnston Co., Pawtucket, 
> 


Cleve 


Tool Co., R. H., 


R. . 
Windsor Mach. Co., 
Chucks, Driil 
Almond, T. R., 
Brown & Co., R. 
Conn 
Cushman Chuck Co., 


Windsor, Vt. 


Brooklyn, N. Y. 
Il., New Haven. 


Hartford, Ct. 


The Kk. Horton & Sons Co., Wind 
sor Locks, Conn 

Morse Twist Drill & Meh. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Trump Bros. Mach. Co., Wilming 
ton, Del 


Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn 
Standard Tool Co., 

Chucks, Lathe 
Cushman Chuck Co., 


Cleveland, O. 


Hartford, Ct. 


Iloggson & Pettis Mfg. Co., New 
Ilaven, Conn 

rhe Kk. Horton & Sons Co., Wind 
sor Locks, Conn 


Skinner Chuck Co., New Haven, Ct. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., l. E., New Lon 
don, Conn 


Clamps, Machinists’ 


tesly & Co., Chas. H., 
Ill 


Chicago, 


AMERICAN 


Clutches, Friction 


Caldwell, Son & Co., H. 
cago, Il. 


W., Chi 


Conveying [achinery 
Brown Hoisting Mchry. Co., New 


OrkK, 
Hunt Co., C. W., West New Brigh 
ton, N. Y. 


Collectors, Dust 

Allington & Curtis Mfg. Co., Sag 
inaw, Mich 

Coping Machines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Keeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Couplings, Shaft 

Stuart, R. J., New Hamburg, N. Y. 


Counters,*Machinery 

Veeder Mfg. Co., Hartford, Ct. 

Counting and}Printing Wheels 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 


Cranes 


Brown Hoisting Mach. Co., N. Y. | 
City 


Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Louis, 


Crank Pin Turning Machines 
Underwood & Co., H. B., Phila, Pa. 


Crucibles 
Dixon Crucible Co., 
City, N. J. 


Cutters, [lilling 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Geometric Drill Co., Westville, Ct. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Ct. 


Jos., Jersey 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Standard Tool Co., Cleveland, O. 
Cuttingoff' Machines 
Franklin Mach. Wks., 
Hurlbut-Rogers Mach. 
Sudbury, Mass. 
Pratt & Whitney Co., Hartford, Ct. 
Cutting off Tool 
Armstrong 
cago, 
Dies, Sheet Metal 
Bliss Co.. FE. W., 
Perkins Mech. Co., 
Dresser, Emery Wheel 
Wrigley, Thos., Chicago, Ill. 


Drilling Machines, Bench 

Barnes Co., W. F. & John, 
ford, Il. 

Drilling Machines, Boiler 

Lickford Drill & Tool Co., 
cinnati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 

l’rentice Bros. Co., Worcester, 
Mass 

Drilling Machines, Horizontal 
tarnes Co., B. F.. Rockford, III. 


Phila., Pa. 


Co., South 


Bros. Tool Co., Chi 


mn. %. 
Mass 


Brooklyn, 


Boston, 


Rock- 


Cin- 


Barnes Co., W. F. & John., Rock 
ford, Ill 

Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O 

Niles-Bement-Pond Co., New York 

Warner & Swasey Co., Cleveland, 


Obi 


MACHINIST 


Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O. 
sarnes Co., B. F., Rockford, IIl. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

sSaush Mch. Tool Co., Springfield, 
Mass. 


Bickford Drill & Tool Co., Cincin- 
nati Ohio. 
Dallett & Co., Thos. H., Phila., Pa. 


Garvin Mach Co., New York. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Newton Machine ‘Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Vond Co., N. Y. City. 
Pratt & Whitney Co., Hartford, 

Conn 
Prentice Bros., Worcester, Mass. 


Drilling Machines, Portable 
Dallett & Co., Thos H., Phila., Pa. 


Drilling Machiaes, Pneumatic 


Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Standard Pneumatic Tool Co., 
Aurora, Ill. 


Drilling Machines, Radial 

Amer. Tool Wks. Co., Cincin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses, Mueller & Co., Cincin., O. 


Fosdick & Holloway M. T. Co., 
Cincinnati, O. 
Harrington, Son & Co., Edwin., 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Quint, A. D., Hartford, Conn. 
Drilling Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O. 
Baird Mch. Co., U., Pittsburgh, Pa. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Cincinnati Mach. Tool Co., Cin., O. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fosdick & Holloway Mach. Todl 
Co., Cincinnati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 

Cincinnati, O. 
New Haven Mfg. Co., 

Conn. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 

Mass 
Sibley & Ware, South 


New Haven, 


send, Ind. 
Dynamos 

C & C Electric Co., New York. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
Robbins & Myer Co., Springfield, O. 


Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Western Elec. Co., Chicago, II] 
Westinghouse Elec. & Mfg. Co.. 
Pittsburgh, Pa. 


Electric Motor Controllers and 
Starters 
Cutler-Hammer 

waukee, Wis. 


Mfg. Co., Mil 


Electrical Supplies 

General Incan. Are Light Co., New 
York. 

Western Elec. Co., 

Westinghouse lee 
Pittsburgh, Va 


Chicago, Ill. 
& Mfg. Co., 


Elevators 

Albro-Clem Elevator Co., 
delphia, Va. 

Ifoward LIron Wks., Buffalo, N. Y 

Morse, Williams & Co., Phila., Pa. 


Phila 


Eievating and Conveying Machinery 

Caldwell & Son Co., H. W., Chi 
eago, Ill 

Link Belt Machy. Co., Phila., Pa 

Emery Wheels 


See Grinding 
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Engines, Steam 


s3uffalo Forge Co., Buffalo, N. Y 


Chandler & Taylor Co., India 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 


Engines, Gas and Gasoline 

Columbus Mach. Co., Columbus, 0 

Foos Gas Eng. Co., Springtield, O 

Mietz, August, New York. 

Monarch Gas Engine Co., 
apolis, Ind. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Detroit, Mich. 

Regal Gas Engine Co., Coldwater 
Mich. 

Springfield Gas Eng. 
field, O. 


Indian 


Co., Spring 


Stover Engine Wks., Freeport, I! 

Struthers, Wells & Co., Warret 
Da. 

Weber Gas & Gasoline Eng. Co 


Kansas City, Mo. 


Expanding “andrels 
Nicholson & Son, W. H., 
barre, Pa. 


Wilkes 


Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Nicholson File Co., Prov., R. 1. 
Fillers, Oil Can 

The Winkley Co., Hartford, Conn 
Filters, ¢ il 
Burt Mfg. Co., 
Fittings, Steam 
Crane Co., Chicago, I]. 

Crosby Steam Gage & Valve Co 
Boston, Mass. 
Jenkins Bros., New 
Lunkenheimer Co., 
Walworth Mfg. Co., 


Akron, O. 


York. 
Cincinnati, 0 
Boston, Mass 


Forges 


suffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Crawshaw 
[ass. 


Williams & Co., J. H., 


Hartford 


« Judd, Worceste! 


Brooklyn 


Wyman & Worceste! 
Mass. 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Gordon, 


Worceste! 


Foundry Cupolas and Ladles 

Northern Engineering Wrks., L: 
troit, Mich. 

Obermayer Co., 8., 

Whiting Foundry 
vey, Ill. 


Cincinnati, O 
Equip. Co., Hat 


Foundry Furnishings 
Obermayer Co., S8., Cincinnati, O 
Whiting Foundry Equip Co., Ha! 


vey, Il. 
Furnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. Citys 
Gages, Recording 
Bristol Co., Bridgeport, Conn 


Gages, Standard 
Brown & Sharpe Mfg. Co., Pro 
dence, R. I 


Pratt & Whitney Co., Hartford, Ct 


Rogers, John M., Boat, Gage 
Drill Works, Gloucester Cit 
N. d. 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 


Slocomb & Co., J. F., Prov., B 
Starrett Co., L. S.. Athol, Mass 
Gages, Steam 


Steam Gage 
Mass. 


Crosby & Valve ¢ 


Boston, 


Gas Producers 

Am. Gas Furnace Co., N. Y. City 

Gear Cutting Machinery 
tickford Drill & Tool Co., 

Brown & Sharpe Mfg. Co., 
dence, R 

Dwight Slate Mech. Co 
Conn 

Fellows Gear Shaper Co., 
field, Vt. 

Gould & Eberhardt, Newark, N 

Newton Mch. Tool Wks., Phil.. I 

Pratt & Whitney Co artfor 
Conn 


Cm.,* 
Prov 


Hartf 


Spring 
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Gears, Cut 
gram, Hugo, Philadelphia, Pa. 
ston Gear Wks., Boston, Mass. 
veland Gear Wks., Cleveland, O. 
weus Mach. Co., Pittsburgh, Pa. 
ason Tool Co., Rochester, N. Y. 
id & Eberhardt, Newark, N. J. 
ant Gear Works, Boston, Mass. 
rington, Son & Co., Edwin, 
hiladelphia, Pa. 
sburgh & Scott, Cleveland, O. 
w Process Raw Hide Co., Syra 
ise, N. ¥. 
tall Co., R. D., 
Gears, Molded 
Farrel Fdry & Mch. Co., 
Conn. 
Greenwald Co., I. & E., Cincin., O 
Poole & Son Co., Robt., Baltimore 
Md. 


Gears, Rawhide 

Boston Gear Wks., Boston, Mass 

Chicago Raw Hide Co., Chicago, I). 

New Process Raw Hide Co., Syra 
cuse, N. Y. 

Graphite Compounds 

Dixon Crucible Co., Jos., Jersey 
City, N. 


Pittsburgh, Pa. 


Ansonia, 


Grinder, Tool 
Anderson Tool Co., Anderson, Ind. 
Barnes Co., B. F., Rockford, II. 
Barnes Co., W. F. & John, Rock 
ford, Ill. 
Landis Tool Co., Waynesboro, Pa 
Safety Emery Wheel Co., Spring 
field, O. 
Whitney Mfg. Co., 


Grinders, Center 
Leland & Faulconer Mfg. Co., 
troit, Mich. 
Grinders, Cock 
Windsor Mach. Co., 


Hartford, Ct. 


De- 


Windsor, Vt. 
Grinder, Cutter 
Cincinnati Milling 
cinnati, O. ‘ 
Garvin Mach. Co., New York. 
Norton Emery Wheel Co., Worces 


Mach. Co., Cin- 


ter, Mass. 
Rivett-Dock Co., Boston, Mass. 
Grinders, Disc 
Gorton Mach. Co., Geo., Racine, 


Wis. 
Universal Mach. Co., Provi., R. I 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
"is. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Grinding Machines 
Anderson Tool Co., Anderson, Ind 
brown & Sharpe Mfg. Co., Provi 
dence, R. 


Guilders’ Iron Foundry, Provi 
dence, R. I 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Landis Tool Co., Waynesboro, Pa 

Norton Emery Wheel Co., Worces 
ter, Mass 

Universal Mach. Co., Provi., R. I 

Webster & Perks Tool Co., Spring 


field, O. 
Wilmarth 
Rapids, 


& Morman Co., 
Mich 


Grand 


Grinding Wheels 


Builders’ Iron Foundry, Provi 
dence, R. I 

Carborundum Co., Niagara Falls, 
se 

Ilampden Cor. Wheel Co., Bright 
wood, ass. 

Norton Emery Wheel Co., Worces 
ter, Mass 

Safety Emery Wheel Co., Spring 
field, O. 

Grind Stones 
eveland Stone Co., Cleveland, O 


Gun Barrel Machinery 
Pratt & Whitney Co., 
teed Co., F. E 


Hartford, Ct 
, Worcester, Mass 


Hack Saw Blades_and Frames 

Starrett Co., L. S., Athol, Mass 
Vest Hlaven Mfg. Co., New Haven, 
Conn 


Hack Saws, Power 
oefer Mfg. Co., Freeport, I! 


I 

lammers.<Steam 

eveland Punch & Shear 
Cleveland, © 
iles-Bement-Pond Co New York 
tsburgh Shear hk & Macel 


Co.. Pitts ch P 


Wks Co.., 


AMERICAN 


Hammers, Drop 
Billings & Spencer Co., 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 
Merrell Bros., Brooklyn, N. Y. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Ct. 


Hartford, 


Hammers, Pneumatic 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Standard Pneumatic Tool Co., 
Aurora, Ill 


Too! Co., 


Handles, Machine Tool 

Schacht Mfg. Co., Cincinnati, O. 
Heads, Exhaust 
Burt Mfg. Co., 
Heating Machines, Automatic 

Am. Gas Furnace Co., 23 John st., 

m. Z. City. 
Heating and Ventilating Apparatus 


Akron, O 


Buffalo Forge Co., Buffalo, N. Y. 
Hoists, Electric 
Pawling & MHarnischfeger, Mil 


waukee, Wis. 


Hoists, Hand 

Harrington, Son & 
Philadelphia, Pa. ; : 

Yale & Towne Mfg. Co., New York. 


Co., Edwin, 


Hoists, Pneumatic 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., 
troit, Mich. 

Rand Drill Co., New York. 

Standard Pneumatic Tool Co., 
Aurora, III. 


De- 


Hoisting Machinery 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

indicators, Steam 

Steam Gage 

Mass 


Crosby & Valve Co., 
toston, 

Injectors 

Lunkenheimer Co., Cincinnati, O 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, II] 


Instruments, Drawing 


Keuffel & Esser Co., New York 
Jacks 
Watson-Stillman Co., New York 


Joints, Universal 


Baush Machine Tool Co., Spring 
field. Mass 
Gray & Prior Mach. Co Hl: 


ford, Conn 
Key Seaters 
Raker Bros., Toledo, O 
Chattanooga Mchy. Co., 
nooga, ‘enn 


Chatta 


Mitts & Merrill, Saginaw, Mich 
Keys, Machine 
Standard Gage Steel Co., Beaver 


Falls, Pa 
Whitney Mfg. Co., Hartford, Ct 


Lamps, Arc 


General Electric Co., N. Y City 
Gen. Incan. Are Light Co., N. ¥ 
Lea Elec. Mfg. Co., Anderson, Ind 


Western Electric Co., Chicago, Ill 
Westinghouse Elec. & Mfg. Co 
Pittsburgh, Va 


Lathes, Bench 

Faneuil Watch 
Mass 

Pratt & Whitney Co., Hartford, Ct 


Tool 


Co., Boston, 


Lathe Dogs 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Le Count, Wm. G., So. Norwall 
Conn. 

Schwickart, Vl New York 

Lathes 

American Tool Wk en. To 

Automatic Mach. ¢ Bridgey 
Conn 

Baird Machy. Co., | Pittsburgh, 
l’a 

Barker & Chard Mach I ( 


Cincinnati. O 
Rarnes Co., B. | Rockfor« 
Barnes, W. IF. & John, Rockt 
TI! 


Bradford Ma rool ¢ Ci a) 

I lard Mach | ar I le 
| t. Conn 

! tS M 
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Lathes— Continued 

Flather Planer Co., 
N. H. 

Garvin Mach. Co., New York 

Grant Tool Co., Franklin, Va. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Mark, Nashua, 


Lodge & Shipley Mch. Tool Co 
Cincinnati, O 

McCabe, J. J.. New York 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York 

Prentice Bros. Co., Worcester, 


Mass 
Reed Co., F. E., Worcester, Mass 
Schumacher & Boye, Cincinnati, O 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls. N. ¥ 
Pr. I. Silk Mach 
Link Belts 
Jeffries Mfg. Co., Columbus, O. 
Link Belt Engineering Co., Phila 
phia, Pa. 
Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Co., Cincin., O 


Locomotives, Shop 

Ilunt Co., C. W., West New Brigh 
ton, N. Y. 

Lubricants 

Dixon Crucible Co., 
City, XN. Jd. 


Jos., Jersey 
Lubricators 

Bowen Mfg. Co., Auburn, N. Y. 
Lunkenheimer Co., Cincinnati, O 
Machinery Builders, Special 
Watson Mach. Co., Paterson, N. J 
Machine Screws 
Worcester Mach. 


cester, Mass. 


Screw Co., Wor 


Machinists’ Small Tools 

Lillings & Spencer Co., 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Ilammacher, 
New York. 

Pratt & Whitney Co., Hartford, Ct 

Sawyer Tool Mfg. Co., Fitchburg, 


Hartford, 
Provi 


Schlemmer & Co., 


Mass 
Starrett Co., L. S., Athol, Mass 
Wyke & Co J., Mast Boston 
Mass 
Mandrels, Solid 
Morse Twist Drill & Mach. Co 


New 
Rogers, 


Drill 
N. J 


Bedford, Mass 
John M., Boat, 
Works, Gloucester 


Gage & 
{ ILy 


Measuring Machines 


Pratt & Whitney Co., Hartford, Ct 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester Cit) 
ee 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb & Co., J. T Providence 
R. I 

Starrett Co., L. S., Athol, Mass 

Milling Attachments 

rhe Adams Co., Dubuque, lowa 

Cincinnati Milling Mach. Co., Cin 
einnati ‘> 

Kempsmita Mfg. Co Milwaukee, 


Milling Machines, Plain 


meric l Wks. Co., Cin 0 
Grown & Sharpe Mfg. Co Prov 
lence, R. I 
( innati Milling Mach. Co., Cin 
nnati ‘> 
Garvin Mach. Co., New York 
Ilendey Mach. Co., Torrington, Ct 
Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., Milwaukee 
\\V 
i I 1M | { hk IN 
( nna ) 
' I ent-Pond ( New York 
] ‘. W ( Hlartford 
‘ 
\\ M ‘ i. rd. Ct 
Milling Machines, Portable 
Undery ds«ék ¢ I] I} |’ 


Miliing Machines, Bench 

Faneuil Watch Tool Co 
Mass 

Pratt & Whitney Co., Hartford, Ct 

Waltham Watch Tool Co., Spring 
field, Mass 


Boston, 


Milling Machines, Universal 


Amer. Tool Wks. Co., Cincin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1 

Cincinnati Milling Mach. Co., Cin 
cinnati, © 

Garvin Mach. Co., New York 

Hendey Mach. C rorrington, Ct 

Hill, Clarke & Co., Boston, Mass 

Kempsmith Mfg. Co., Milwaukee, 
Wis 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, © 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Waltham Watch 
field, Mass 


New York 
Hartford, Ct. 
lool Co., Spring 


Milling Machines, Heavy Horizontal 
Beaman & Smith Co., Provi., R. I 
Franklin Mach. Wks., Vhila.. Pa. 
Grant Tool Wks., Franklin, Pa 
Hendey Mach. Co., Torrington, Ct 
Ingersoll Mill. Mach. Co., Rock 
tord, Il! 
Newton Mach 
delphia, Va 
Niles-Bement-Pond Co., 


rool Wks., Phila 
New York 


Milling Machines, Vertical 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Garvin Mach. Co., New York 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Molding Machines 

The Adams Co., Dubuque, lowa. 

Tabor Mfg. Co Philadelphia, Pa 


Motors, Electric 


C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J 
General Electric Co., New York 
Jantz & Leist Elec. Co., Cin., O 
Robbins & Myers Co., Springfield, 
Ohio 
Roth Bros & Co., Chicago, Il 
Sprague Electric Co., New York 
friumph Elec. Co., Cincinnati, O 
Western Electric C¢ Chicago, Ill 
Westinghouse Ile & Mfg ( 
Pittsburg) 1’ 


Nut Tappers 
See Bolt and Nut Machinery 


Oilers 

Bay State Stamping ¢ Worces 
er Mass 

Oil Cups and Covers 

Besly & ¢ ( Hi., Chicag lil 

Bowen Mfg. ¢ Auburi N. ¥ 

(‘rane Co Chicage l 

Lunkenheimer ¢ Cincinnati, O 

rhe Winkley ¢ IHlartford, Conn 

Packing, Metallic 

I S. Me I’ ! ‘ I’ 
delp I’ 


Packing, Steam Joint 
Jenkins [ros New Yorl 


Pans and Tote Boxes, Steel 

Ix ! & d Mr. ¢ ( 
Patterns, Wood 

Gobeille Pattern Co., Cleveland, O 
Patent Solicitors 

Baldwin Davidson «& Wight, 


Washington, 1). ¢ 


Bevans, James W Washington 
> € 

Copp & Co., W iington, ID). ¢ 

Cromwel \W I Washington 
Ip ¢ 

Pattern Letters 

Butler, A. G N. Y¥. City 

Pattern Shop “lachinery 

\ ( 1 M ( (;rand 
Rapid M 


Pipe Cutting and 
Machines 
t & ( Dridgeport, 


Threading 








Pipe Fitters’ Tools 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Pipe and Fittings 

Crane Co., Chicago, Ill. 

Planer Jacks 

Armstrong Lros. Tool Co., Chi- 
cago, Ill. 


Planers, Metal 

Amer. Tool Wks. Co., Cincin., O. 

Belmer-Eames ‘Tool Co., Cin., O. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Detrick & Harvey Mch. Co., Baltl 
more, Md. 

Flather Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 


New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Pratt & Whitney Co., Hartford, Ct. 
Sellers & Co., Wm., Phila., Pa. 
Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & 
Worcester, 


Powell Planer Co., 


Mass. 


Planers, Portable 
Underwood & Co., H. 
delphia, Pa. 


B., Phila- | 


Presses, Hand 
Pratt & Whitney 
Conn. 


Hartford, 


Co., 


Presses, Hydraulic 


Watson-Stillman Co., New York. 


Presses, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Perkins Mach. Co., Boston, Mass. 
Profilers 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, Ct. 


Pulleys 

Hloward Iron Wrks., Buffalo, N. Y. 

Poole & Son Co., Robt., Balti- 
more, Md. 


Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Cone 
Evans Friction Cone Co., 
Mass. 


Boston, 


Pulleys, Speed Changing 
Speed Changing Pulley Co., In 
dianapolis, Ind. 


Pulley Turning and Boring Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Da. 

New Ilaven Mfg. Co., New Haven, 
Conn. 

Pumps, Hydraulic 

Watson-Stillman Co., New York. 

Punches, Hydraulic 

Watson-Stillman Co., New York. 

Punches, Power 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Cleveland Punch & Shear Wks., 


Cleveland, ©. 


Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co.. Boston, Mass. 

Pittsburgh Shear Knife & Mach 
Co., Pittsburgh, Va. 

Racks, Cut 

standard Gage Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn. 


Rack Cutting Machines 

Fellows Gear Shaper Co., 
field, Vt. 

Reed Co., F. E., 

Ratchet Drills 

Curtis & Curtis Co., 
Conn. 

Varker Co., Chas., Meriden, Ct. 


Spring- 


Worcester, Mass. 


Bridgeport, 
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Reamers 

Cleveland 
land, O. 

Geometric Drill Co., Westville, Ct. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 


Twist Drill Co., Cleve- 


Rogers, John M., Boat, Gage & 
Drill Wks., Gloucester City, 
N. J. 


Standard Tool Co., Cleveland, O. 


Recorders, Speed 


Starrett Co., L. S., Athol, Mass. 
Riveters, Hydraulic 
Watson-Stillman Co., New York. 


Riveting Machines 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., New York. 


Hamilton, 


Riveters, Pneumatic 


| Standard Wneumatic ‘Tool Co., 
Aurora, Ill 

Roller and Ball Bearings 

Ball Bearing Co., Boston, Mass. 

Roller Bearing & Equip. Co., 


Keene, N. H. 
Rolling Mill Machinery 
Cleveland Punch & Shear Wks. Co., 

Cleveland, O. 
Rotary Planets 
Underwood & Co., II. 
Safety Valves, Pop 
Crosby Steam Gage & Valve Co., 

Boston, Mass. 
Lunkenheimer Co., 
Sand Mixing Machines 
Sellers & Co., Wm., 


B., Phila., Pa. 


Cincinnati, O. 
Phila., Pa. 


Sawing Machines, Metal, Circular 


Cleveland Punch & Shear Works 
Co., Cleveland, ©. 
Newton Mach. Tool Works, Phila 


delphia, Pa. 


Schools, Correspondence 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, a. 

Schools, Technical 

Ohio State University, Columbus, 
Ohio. 


IP 


Screw Plates 
Carpenter Tap «& 
Pawtucket, R. I 


Die Co., J. M., 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Second Hand Machinery 

tjowler & Co., H., Cleveland, 
Ohio. 

Dawson, John II., Chicago, Il! 


Geo. 


Doan & Co., J. B., Chicago, II). 

Fairbanks Co., Philadelphia, Da. 

Garvin Mech. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Iluschart Mehy. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Pitkin Machy. Co., J. B., Provi 
dence, R. L. 

Prentiss Tool & Supply Co., New 


York. 
Toomey, Frank, Philadelphia, Pa. 
Wormer Machy. Co., C. C., Detroit, 


Mich. 

Separators, Oil 

Amer. Tool & Mech. Co., Boston, 
lass 


Springtield Separator Co., Spring 


field, Vt. 


Shapers 

Amer. Tool Wks., Co., Cincin., O. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
x. @. 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J, 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A.. Xenia. Ohio. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Boston, Mass. 
— & Johnston Co., Pawtucket, 


ho 
Pratt & Whitney Co., Hartford, Ct. 
Steptoe & Co., John, Cincinnati, O. 
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Shears, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 
C.eveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., Boston. Mass. 

Pittsburgh Shear Knife & Mch. 


Co., Pittsburgh, Pa. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Perkins Mch. Co., Boston, Mass. 

Shop Shelving and Tool Holders 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Slotters 

Baker Bros., Toledo, Ohio. 

Betts Mach. Co., Wilmington, Del. 
Garvin Mach. Co., New York. 


New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

Springs 

Cleveland Wire Spring Co., Cleve- 
land, ©. 

Sprocket Chains 

See Driving Chains. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridgeport, 
Conn. 

Stampings, Sheet Metal 

Automobile & Cycle 
Cleveland, O. 

Bliss Co., E. W., Brooklyn, N. Y. 

Steel, Sheet 


Automobile & 
Cleveland, 0. 


Perts Co., 


Cycle Parts Co., 

Steel, Machinery 

Ward & Son, Edgar T., 
Mass. 


Boston, 


Straightener, Hydraulic 
Watson-Stillman Co., N. Y. City. 


Swaging Machines 


Excelsior Needle Co., ‘Torrington, 
Conn. 
Switchboards 


C & C Electric Co., New York. 
Triumph Elee. Co., Cincinnati, O. 


Tapping Machines and Attachments 
tuker Bros., Toledo, O. 

The Beaman & Smith Co., 
dence, R. LI. 

Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. Tool Co., Cin 
cinnati, © 

Errington, F. A., N. Y¥. City. 

Fosdick & Holloway Mach. Tool 


Co., Cincinnati, O. 
Fulton Idry. & Mach. Co., Brook- 
in, B. FT. 
Garvin Mach. Co., New York. 
Geometric Drill Co., Westville, Ct 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Crane Co., Chicago, Il. 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O 

Standard Tool Co., Cleveland, O. 

Wiley & Russell Mfg. Co., Green 
tield, Mass. 

Threading Dies, Opening 

Errington, F. A., New York. 

Geometric Drill Co., Westville, Ct. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Thread Cutting Tools 

Rivett-Dock Boston, Mass. 


Tool Grinders 

Gisholt Mach. Co., Madison. Wis. 

Leland & Fauleoner Mfg. Co., De 
troit, Mich. 
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Tool Holders 
Armstrong 
cago, lil. 


Bros. ‘Tool Co., Chi 


Tools 


See Machinists’ Small Tools. 


Transmission Machinery 

Caldwell & Son Ss. W.. ch 
cago, Ill. 

Link-Belt Engineering Co., 
delphia, Pa. 


Co., 


Reeves Vulley Co., Columbus, In¢ 

Trolleys and Tramways 

Brown Hoisting Machy. Co., N. \ 
City. 

Hlarrington, Son & Co., Edwin 


Philadelphia, Pa. 

Hunt Co., C. W., West New Brig! 
ton, 2. Zz. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Yale & Towne Mfg. Co., 


Turret Machines 


New York 


Amer. Tool & Mch. Co., Boston 
Mass. 

Automatic Mach. Co., Bridgeport 
Conn. 


Barker & Chard M. T. Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O. 

Dreses, Mueller & Co., Cincin., O 

Fay & Scott, Dexter, Me. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madisan, Wis 

Grant Tool Co., Franklin, Pa. 

Hill, Clarke & Co., Boston, Mass 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Lodge & Shipley Mach 
Cincinnati, O. 

Pearson Mach. Co., Chicago, I]! 

— & Johnston Co., Pawtucket 
. ° 


Tool Co 


Pratt & Whitney Co., Hartford, Ct 

Warner & Swasey Co., Cleveland 
Ohio. 

Windsor Mach. Co., 


Twist Drills 
Cleveland Twist Drill Co., 

land, O. 
tna Mfg. 


Windsor, Vt 


Cleve 


Co., New York 

Morse Twist Drill & M. Co., 
sedford, Mass. 

Standard Tool Co., Cleveland, O 


New 


Valves 

See Steam Fittings. 

Vises, Wood Workers’ 

Wyman & Gordon, 
Mass. 

Vises, Metal Workers’ 

Iloward Iron Wks., Buffalo, N. 

Parker Co., Chas., Meriden, Conu 

Prentiss Vise Co., New York 

Walworth Mfg. Co., Boston, Mass 


Worceste: 


Vises, Pipe 

Saunders’ Sons, D., Yonkers, N. Y 
Walworth Mfg. Co., Boston, Mass 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., © 
Hendey Mach. Co., Torrington, Ct 
Welding Machines 


Long & Allstatter Co., 
Ohio. 


Hlamiltor 


Wood and Lag Screw Machinery 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn 


Wood Trimmers 


Amer. Mchry Co., Grand Rapids 
Mich. 
Leland & Faulconer Mfg. Co., De 


Mich. 


Wrenches, Drop Ferged 
Williams & Co., J. H., Brookly: 
ie es 


trolt, 


Worm Hobbing, Machines 

Grant Tool Wks., Franklin, 

Worm Gearing 

Albro-Clem Elevator Co., Philade! 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa 

Worm Milling Machines 

Cleveland Mach. Screw Co., 
land, O. 


Pa 


Cleve 
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The Gathmann Gun Tests. the vessel to suc n extent as to cause ed by the Carnegi Company, and 
BY GRAHAME H. POWEI it to sink immediately This wa constituted the targ« t firing 
Some confusion seems to have arisen as_ theory of outside versus inside explosion. test 
» the real object of the recent test at the Backed yy influ 1 nds, Gathmann Phe Gathmann t la 
vernment proving ground at Sandy finally in Mar¢ 1899, obtained from Con- to contain a large explosiv 
look of the Gathmann system of throw gress an appropri n of $75,000 f vith means for g S f 
g¢ high explosives This confusion has onstruction of a1 Ss h gun and powder gun and d f the g 
large measure been due to the fact that procure the nec \ wder and pre against its targ¢ g wn a 
e gun employed in the Gathmann experi- tiles for a tes Chis appropriation was sectional view of Gat ! 
ents happened be probably the largest supplemented in 1901 by a further sum of rped It 6 f ength and I5 
“apon ever constructed, and on this ac $50,000 for a comparative test of the nches in inte ( eter W eing 
unt received a great deal of newspaper Gathmann system with an army 1I2-incl nly 1% inches in t ik des 
otoriety, with the result that the real service rifle tapering to 7-10 1 ear the forward 
ject of the test was obscured Under this latter appropriation tw end. It is designed itain 560 pound 
Gathmann has long contended that the identical structures were built to represent f wet gun cott of which 30 pe nt. 1s 
etonation of a large charge of an insen- one of the side plates of a modern battk water, as in the dry th position 
tive high explosive on the outside of a ship. These plates were of Kruppized steel, is very sensitive ntral chan 
ittleship would mean the crushing in of 16x7!2 feet by 1114 inches thick, construct- nel A, closed wit] crew g, provide 
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tton be detonated by any possibility mann gun, four parts to the twelve of the described in the daily pri that a met 
hile in the gun, no harm would result, as 12-inch rifle mention of the facts is suffi 
primer is not in contact with the main One particular in which the Gathmam rhree shots were fired at the Gathma 
arge and such explosion would be in- gun differs from other rifles is that the target. The first struck the target 1 
ificient to rupture the thick walls of the rifling does not start abruptly from the center, but had no appreci: fect o1 


se of the fuse where the primer case 1s powder chi 


ld until the shell has left the gun to its full depth, the inventor claiming th he right 
While not primarily the object of the less of a shock is transmitted to the sl bodily into thi 


nt test, the Gathmann gun itself is an. by this method The gm l lesignes the right-l d et 
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FIG. 4. BREECH OF GATHMANN RIFLI firing 








eresting piece of ordnance, trom thx = ; 5 ; Par, wa 
that it is of such exceptional caliber 
In order to carry such a large quantity 
insensitive explosive as 500 pounds it 
] 


arge shell 


is necessary to design a very g 

this in turn necessitated an equally 
rge caliber gun; hence the 18-inch Gath 
nn weapon. ys qx WE xX Kw 
his gun if carried out proportionately j 
uld be more than three times the size 


he 12-inch service rifle, in competition 


2 which it was tested This, apt ; CATHMANN /g° TORPEDO SHELL 





not necessary, the shell of the Gath 
nn gun, fully charged, weighing ap 
ximately 2,000 pounds, against the 
009 pounds of the service projectile 


he illustration, Fig. 3, shows graphi 





ly the comparative size of the tw 











ipons, while the accompanying tabl 
£ ; the dimensions and other data rela 
to each 
This table shows that the Gathmann 
is designed to withstand much lower 
. , ; : H ‘N TARGET BEFORE } 
vder pressures than the 12-inch rifle 


is because the destructive force of 


shell is derived from the contained ex and constructed at the wor the Betl For the successful working of alumi 
ive and not from the striking energy lehem Steel Company, South Bethlehem a lubricant is usually desirable I: 

the projectile as in the service weapon Pa work use mineral oils or water, and ft 
lower powder pressures to which the The results of the test f the two sys- drawing or stamping in the press vase 
is subjected also accounts for the tems referred to—that is, outside against is best; this on th 


simpler construction of the Gatl inside explosion—has beet extensively Aluminum World 
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Points to be Observed in Case Hardening 
BY E. R. MARKHAM 
Che term case hardening explains itself 
By the operation a case of steel is formed 
m the outside of the piece treated and 


} 


vhen it is heated red hot and plunged i 
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breech mechanism of a gun receive, it satisfactorily obtained, when desired, 


will be very necessary to use great care in’ the addition of other elements. The 


the selection of the stock and the material jurious effects of phosphorus are especial 
we use in giving it the necessary harden- noticeable when the steel also contains c: 
ing qualities bon in any amount. The higher the p 


\ careful study of the composition and centage of carbon the more brittle the st: 
becomes as phosphorus is added. It caus 











what is known among steel makers as col: 


shortness, or brittleness when cold 

is necessary to harden pieces of lars 
size to a considerable depth, in order 
make them stiff and able to resist blo 
or similar surface action, it is best to g 
a steel high enough in carbon to give tl 
desired effect when hardened. The out 
side surface can be given any degree « 
additional hardness by packing in a bo 
with some carbonizing element that dox 
not contain phosphorus. I prefer grant 
lated charred leather mixed with an equ 
quantity of granulated charcoal. The dept 
it penetrates depends on the length of tin 
it is subjected to the heat. If toughnes 
is desired the pieces may be quenched 
a bath of raw linseed oil, which will mal 
them hard enough for most purposes 

An analysis of the different forms 
bone used for case hardening will sho 
them to be very rich in phosphorus, and 
totally unfit for use in connection wit 


steel containing much carbon, or whe: 








FIG, O. GATHMANN \l 


1 


the bath becomes hard, as with other steel 
rhe stock used to make the articles 1 
iries widely Generally speaking, any 
hing lying around the shop that will do is 
ised, or, if nothing can be found, the 
1ardware house that supplies most of the 
teck is called up and a conversation sim 
ir to the following ensues 
Hello, hello, Mr. Hardwareman. Lave 
ou got any stock on hand the size I want 
\ny old thing will do, as long as it’s 
ieap and soft enough to work well. Oh 
IO; We are not going to harden it; don't 
vant tool steel, can’t pay the price We're 
xoing to case harden it; don’t make any 
ifference about the grade, only we want 
soft. It must be soft. Two cents and a 
alfa pound! Haven't you got anything 
heaper? We paid only two and a quarter 
ist time. Say, that last stock didn’t hard- 
n very well, but I guess it was the fault 
i our man: he must have run it too long 
Che pieces don’t stand up well. Did we 
ver try open-hearth stock? No; how 
nuch is it [wo and three-quarters! 
Can't stand it. Well, send us the two and 
half cent stock.” 
Now, as a matter of fact, it is necessary 
o use the same care in selecting stock that 
to be case hardened, as when de 
ding on a particular brand of tool steel 
to use for a certain purpose. If the pieces 
o be hardened are to resist frictional 
wear and will not be subjected to blows 
or jar of any kind, almost any stock will 
lo. But if they are to be subjected to 


uch shocks as the parts contained in the 


brittleness would be objectionable 


ET AFTER THIRD IMPACT. I was once consulted by a representati\ 




















FIG. 7. GATH MANN TARGET AFTER THIRD IMPACT. 
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peculiarities of steel will teach one that of a bicycle concern, who were having 


hosphorus, when it occurs in any con- great amount of trouble with the be 
siderable quantities, is the most injurious gears used in their chainless wheels. Tl 
of all the elements which usually con were using what was known as a for 
taminate iron and steel. It confers hard- point carbon, open-hearth steel, pacl 
ness, it is true, but that can be far more the gears in various grades of bon 
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Ss 
arcoal, sometimes hardening at the first the upper face at the middle of the lengtl i 
at and sometimes giving them a second the center of gravity of the system is v« svste nd « é g 
t to harden, as described in the article low, and it would seem that the « g ( 
“case hardening for fine grain.” The um is assured; but it s ni \ite ens 
ults were far from satisfactory. I rec beam is as unstable as e first « d and plies fy 
mended using charred leather in place because the least oscillation of the d ts to the be 
bone, and hardening in raw linseed oil may caus n e | 
the first heat Lhney had ni further edge in Nn ps \ ( sel? | 
ible. trying different mi i ply 
| would say in conclusion that if more d, one was f give very reg port 
ntion were paid in many mat ctu res ind was const e mi ¢ 
establishments to these mun points all the experiments guided ! | 
they are often considered—the bal- the one used with tl p t ted resemble 
e sheet might make a different showing in Fig. 5, Part III 
the end of the business year he man wood, Fig. 12, we i ‘ 
charge of the hardening dep nent the be | ‘ 
uuld be as brainy as the man in charge olt passing throug e bore previ g 
the buying and selling department. He middle of the hight on the neutral ax pat ograt ! 
ould understand the composition and of the beam, and at the other end th \ wist I 
culiarities of the stock and materials was suspended. The beam and load wert e « { 
sed in his work and not be obliged thus solidly connected. In order ti were alm perfectly veri Ph 
rough ignorance to work by the rule of further increase the stability of the system served 1 f le i 
suUeSS the ends of the beams were cut in suc ( ( n 
way that, previous to the application of beam supported 
Experiments on the Flexure of Beams—Discovery the load and barring the small deflection xially at the other per | r’sform 
of New Laws—V, due to the weight of the beam itself, thi Pa VL 
BY ALBERT E. GUY points of support and the center of sus _ / 
EXPERIMENTS (CONCLUDED. ) pension of the load were situated on thx In table ee 
My first experiments were made upon same horizontal line, viz., the longitudinal pphed with tl the tl 
beams supported at the ends and loaded axis of the beam. This excess of cart tical load deduced f1 ve f 
it the center In the absence of data con naturally deve lope d an = increase o! he d \ ( lied 
erning the question, it was thought that elastic equilibrium of the specimen, but is of t | ¢ 
the beams buckled because they were long this was not especially noticed until th fe y comeid 
ind thin—that is, structurally weak—but difficulties encountered in the angular tests In table 6 w 
n after the start it was observed that exposed the true guiding action of the su { 
' 

i } a 4 - 4 J 
sai) Rail | \ | | ‘\ 
" Pe | - | \ 

J \ 
™ ~ ! ~*~ 
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ot 
ge 
_ 
Ww 














p i 
« . 
PP F 
1 bo ple-f-oe fom 
—N ~S ft ‘ ~ y y y 
[ — | 
Y \ 
P \ 
Fig j2 \ \ 
° r P 1 
Fig, 35 Pig. 3 
VARIO METHODS OF LOADIN« \M 
ey obeved a certa law It was f iT pm strips Wi ( ‘ é ( 
S that the manne of ipply ne the load € 1 supp cr tne ¢ ) ed com | ( tT 
da great influence on the results. Thus yoint f p and of pe re 
th ery tl beam, if the load is ap- 1 ] vert plane, | 
ed it. «thre 1 ddle but res yr ( t] ean ed ( le cur ire ( ( 
per ta { vsten very stable f fan ¢ grater ] ve S ft ir 
( ‘ he bending force T ge above eading d ble « Ise ‘ ‘ ‘ 
cel of eg y of the beam, tend \ vy the sus ¢ 
pset this latter without actually bucl t g the cente i 1 ( 
git. If the load is suspended by means vertical p ( é ed y, bt é 
1 wire tern ited by ring o1 loop it from twisting | or ' d 
ssing at d the beam and resting ot in developing ‘ ’ fit , = 





LIl¢ 


shape of the beam. But in the first 
position (L) the bottom flange was left 
free, the bar being fitted only to the ver- 
The. different values observed 


ical web 
| at first 


the two would seem 


positions 
o indicate that the beam can resist bette 
But 


due to the guiding 


1 one position than in the other. 


ese differences are 


fluence of the suspension bar, and also 


at the the TF 


load acts upon a flat horizontal 


friction supports. In 


ition the 
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into the square of the length equals a 


certain constant. 


\ large number of tables could be added 


to those already cited, which would give 


the results of experiments performed on 


many specimen of various forms and on 


a few steel beams, but the writer, satisfied 


for himself that the laws advanced in this 


memoir have been verified, and certain 


that the present question will interest the 


mechanical world, would prefer to see the 
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case the rule or law, pure and simple, mu 
be firmly established at first, and it will | 
easy afterwards to study the exceptio1 
or complex cases, one by one, as they ar 
encountered 


The first 1 


in practice 
iw of the elastic equilibriu 
It sho 


whatever be 


of solids is remarkable. 
that a bear 


length, 


very 
ill buckle, 


load applied is such th 
. tant 


the rel con is satisfied 


Ci 6, 


and vice versa. 





bs 


E~ 1380000 





I 





v 


Section of Beam 


bending moment 


moment of Inertia about neutral plane 


noment of Inertia about vertical axis of Sectic 


PL 
b} 





b 0.19 





PL” 





110, 


14150, 


Ligh, 


L4s0v, 


350.05 


WAS. 4 


38,01 


104.5 





1150, 








EXPERIMENTS 


urface 
plane, the 
tically, consequently 
mmewhat 
Pparatick 


Lile 


gram, 


find the resistance alike for both positions 


were it not for the friction at the supports, 


the loads coinciding with the theoretical ? 
the gradual in- 
Chis 


} 


In these we see 


rease of the stress / stress does 


not seem to exert any influence upon the 


of the solid, the 
buckles only when the product of the load 


resistance for beam 


WITH BI AT BOTH ENDS AND I 


to govern 


aT rder to 


v¢c, 


absolutely to the requirements 


ry. Thus, the limits of clasticity must not 


be trespassed, and thic be 


held 


the theory requires 


specimen must 
supported and loaded 


It 3 
4 


its exceptions, 


exactly as 


or 
s proverbial that 


every rule has but in our 


American 


OADED AT THE 


prove 
separat 
unite into a comm 
effort 


tenditls 
Mrom care 


destroy the equilibriun 
this fa 


to 


msideration of 


ng I 


ful c 
the find: the key 


results mat 


problems fore unsolved 
Since the components of one force. b 
ing in fact two distinct forces acting at 
their 


logically deduce therefrom that the effort 


same point, combine efforts, we m: 


of two or more forces acting at variou 
combin 


points on the beam may also 


towards the same object. 

















January 16, 1902. 


Thus, for a beam held at one end, loaded 
at the other and also at another point, Fig. 


13, we may have the relation: 
P L* + P,L = constant. (21) 


which is verified by very easily made ex- 
periments. 

This being true for two forces is also 
true for any number of forces, and we 
have: 

Pili? tp. ls? +psls? +... tpn tn?) 

constant. 22) 

For a beam uniformly loaded pi = p: 
p: = — De p pressure per unit 
p(d,7+7,°-°+2,°-+...+7,7)=constant. 

But the loads fu, ps, ps, etc., being equally 
spaced if / is the distance between any two 


loads, we have: 


ple + (27/7 + (32)27 +... +a 
= constant, 
or 


Pf (1+27+37+...+77) constant. 


The sum of the squares of the numbers 


from n, inclusive, is 
n(n+t1)(2v+1) 
on oe 
But / is the unit of length and n nm units 
f length L, hence: 
, 
“ (L+1)(22+1 


4 
constant El. 23 
4 


This cannot well be proven experiment 
ally, because it would be difficult to so 
suspend the loads as to insure to the beam 
complete freedom to deviate or buckl 


> 


laterally But we will now analyze an 
experiment which completely proves the 
combination of the effects of forces 

\ beam was tested in the manner shown 
by Fig. 14. It was supported at the ends 
ually loaded at two points A and B 
equidistant from the center of the beam 
hese points were varied along the length, 
ut always kept equidistant from the cen 
ter, and the loads applied were always 
equal—that is P = P;. The results are 
shown in table 8. Here the relation P L’ 

constant does not exist. Instead, we 
have the bending moment P L = constant 
This at first seems to indicate a radical 
modification of the first law, but we will 
see presently that it confirms it remarkably 

[he question is much simplified if the 
ffect of one load is studied independently 


f the other. Therefore, we may decom 
pose the problem into two parts, viz 
1. A bean length L supported at 


ids sustains a load P applied at any d 
tance 1 from one end; 

2. The beam sustains two equal load 
P and P, equidistant from the cente) 

CASE I, FIG. I5 

The reactions of the supports are p and 
>, The moments about B are pl pal 
We now have the well-known relations: 
p+hpy FP: f+ /,; / 

Pl, Pl ~).. Pt 


p F L > Pi 7 


AMERICAN MACHINIST 


If the action of the force p was such as 
to cause the buckling of the part Bb, we 
would have: 

pe=C= ™ EI; (C= constant 

} 
But here to this action must be added 
that of force p:. Thus we have pF + pil’ 

C. Replacing p and p: by their values as 

ove, then: 

Ph. ni» (Pi 


| x ea I x 7,7 |= 


/ ] / 


 S 

nd finally after reduction: 
Pii, wz P(L=il)i ES 24 
This can be demonstrated in another 
manner as follows: The actual moment 
at the middle of the beam due to force p is 

ae 2 

p, x ~=pi. 


In other words, the force p2 is that which, 
acting at b, would produce about C a mo- 
/ - 
ment f, . ~~ , equivalent to the actual mo- 
> 
} 
ment f/7. We have then fp, = 2/ T° 


Similarly for pi the corresponding force 


would be 


would be due to the combined efforts of 


. ; ' oe 
fp: and p; acting upon a length “ , therefore 
; 


Replacing p and fp: by their values as 


Finally we have again 7?77, = C= El. 
If the load is applied at the middle of 


’ / ’ e > 
the beam, / l therefore Pll, 


found by the experiment. 


Che reactions of the supports ar« 
ata it d 
?p p due to 7? 
p p . . due to P). 
We have here also the known relations 
p ] Pod l L 


The bending moment about A or B 
(p+ pi) l= P lis maximum and constant 


from A to B. For instance, at C the me 


The sum of the « 


evident 


Since two symmet 


tions likely to be 


are given proper 


I ce £ ict eS 

’ ’ 
1 carried b 

. . 
ind therefore 
te 
25 


ion (25) explains 


the experiments 


found to be 
in effect 


1d Po uniformly 


nsidered one sys 


from the center 


beam uniformly 


ly due to 


great number 


Consequently, if p is the 


number of force 


: i 
a length / equal 


1 forces, such as po, constitute 


26) 


L; therefore 


equilibrium of a 
ends and uniformly 


ed by the equation 


reparing a volu 
+h the principal ques 
sncountered in practice 


reatment 
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rvation of the phenomena taking plac« 





tt in defence of the method employed 
the 


confidence of the readers and of those 


writer, but simply to strengthen 


» would like to verify the results given 
e. it may be said that the Science of the 


istance of Materials owes more to 
ratory experiments on small scale 
to those made on large specimen 
des, although the beams employed 
: e rather diminutive, it suffices to glance 


the values of f given in the tables to be 


vinced that in many cases the breaking 
ngth of the specimen was almost at 
ned several occasions f 


(In nearly 


: -.000 pounds per square inch. ) 
é 
F Should subsequent tests undertaken by 


llful experimenters upon specimen of 

rious forms and composition prove the 

‘essity of modifying by suitable coeffi 

} cients 
remains patent that, in principle, there 


the formulas advanced here, th« 


' exist three principal laws governing the 

elastic equilibrium of solids. These laws, 

| unknown until now, may be expressed 

i thus 

' First Law.—The load causing the buck 

ling of a beam through flexure is inversely 

proportional to the square of the length 

: upon which it acts directly. 

' Second Law.—The load is directly pro 
portional to the cube of the thickness and 
to the depth of the solid or, generally, 
lirectly proportional to the moment of 
nertia of the section of the beam con 
dered, taken in reference to an axis pass 

| ng through the center of gravity of th 


ection, parallelly to the direction of th 


id 
Third 


Law The total effect of one o1 
everal forces or of their components is 
qual to the algebraic sum of their indi 


lual effects 


(io be continued. ) 





Special Electric Hoist. 


rhis hoist has been designed to operat 
the narrow space between the ends of 
two traveling gantry cranes which serve 


the building sheds of a large shipbuilding 


mpany. This space is only 3 feet wide 
necessarily caused the adoption of 


special features in the design, in o1 
that no part o 
this 


f the hoist should pro 


t beyond limit. The hoist run 
ngthwise of the buildiag and is sup 





rted from the roof trusses at a hight of 


3 feet from the ground by a pair of 
eams. 
ight supporting wheels run on the in 
flanges of these beams and two guide 
ls are arranged to bear on the web 


beam tende1 


s in case there is any 


frame to of ali 


the 


trolley get out in 
t. Two heavy pins are provided in 
trolley frame and _ located © slightly 
er than the tread ot the wheels, and 

would come in contact with the 
ges of the Z-beams if one of the sup 
ng wheels should break, and thus pre 
any danger of dropping the hoist and 
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Che tour wheels at the let he cut Curret 
driven by an 8 rse-power Pawling & ley wire 
Harnischfeger motor seen in the center of each sid 
he upper fran This m furnish ey 
sufficient power for a traversing, speed of the otl 
joo feet per mir under full load | t Cy 
OWE s transmitted from the t ad 
he wheels tl gh bevel gears nt 

Suspended I! e trolley Ifral switchl 
flexible joints 1s tl tructure carrying t cage, | 
he ng drun s 20 horse-power moti Phe 
and the operator's cage. The speed reduc p n 
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Fixture for Forming Taper Tubes With Feed 
Motion for the Blanks. 
BY MOSES G. WILDER 


To form in dies a taper tube from a 
difficult 


because thx 


than to 
blank 


held in position endwise as well 


punched blank is more 


make a straight one, 


must be 
shown not only 


as sidewise. The fixture 


provides for this, but it also’shows a novel 


form of feed motion. One of the difficul 
ties of feeding a rapid-running press is 
that when the operator’s fingers are moy 
ing to and from the dies in placing the 


blanks in 


movement may bring the fingers under the 


position, a hasty or inaccurate 


dies. 


moving 


this d 


The necessity of avoiding 


nger limits the speed of the press 
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cam which will feed at the proper time and 


with the right extent of movement. 

Fig. I is a side elevation of the entire 
fixture, Fig. 2 is a plan and Fig. 3 a par- 
tial 
relation of the 
“U” form to the 
the I 


upper 


elevation from the rear, showing the 
blank after it is bent into 
feeding mechanism and 
view the 


s highest posi 


wer forming die. In this 


die is in it 


forming 


tion; and at the corresponding period in 
the revolution of the press the feed cat 
riage is about to start with the blank to 


ice it in between the forming 


position 


die bed, holding forming dies 


A is the 
DD, and also, upon 2 raised portion, are 


the drawing-through dies C C for bending 





























Fig. } 


ind increases in proportion the cost of the 
work produced 


In the fixture shown the blanks are fed 
icross the front of the press from left to 
right, and the operator is in no danger 
from the moving dies at any speed. An 
blank 


sition by the 


other advantage is the fact that the 


is placed accurately in po ma 


punch 


with it Human 


comes down in contact 


fingers cannot do this with the same cer 


tainty, and therefore the work produced 
perfect and uniform than if 
usual 


here is more 


fed in any way by hand. The draw 


ing is of fixture adapted to a press 


which is not in the market. Some modi 


fications of an ordinary press must there- 


fore be made. 


including the designing of a 
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wire engage these carriers and give the 
an inward movement to cause a slight pre 
sure of the plates against the ends of t 
forming dies, and to hold the partly forn 
tube firmly while carrying it from one 
to the other. 
When the 


dow ard stroke reaches a position whi 
lownwa! { 


upper forming die D* in 


the tube held between the plates 1S CO! 
trolled by the die, the carriers and plat 
are pushed apart by projections S S, wh 
are shown upon the upper die D* in Fig 


1 and 3. This releases the tube from 
carriers. 
K is the 


and out between the top of the die bed ai 
Cheeks / 


feed carriage, fitted to slid 


the under side of platform B 




















—J 
FORMING TAPER TUBES 
the blank into “'l form. #8 is a raised 
platform or feeding table, its upper sut 


D PD‘ are forming 


E E* euides 


face le vel with dies ae % 


1 
tube ; 


dies to fit the finished 


or set-edges of st to locate the blanks; 
B* B* B®, blanks shown in dotted lines in 
ticcessive positions; /*, a steel plate bridge 
under which the blanks pass in feeding; 


fingers, which push the blanks 


GG, pu h 


into positior stops and hold them 


against 


until the punch comes into contact with 
the blank; H//, stop or set-pins; J J, 
plates of steel, grooved upon the face to 
fit the ends of the partly formed tube 
from the drawing-through dies and to 


D D* are forming 
dies, and J J, rocking carriers upon which 


plates 7 / are 


face level with dies C C 


mounted. Springs of steel 





n Machin 





Fig.2 2 


are cast on the under side of platform 
and are fitted to guide the carriage sid 
Two sheet steel springs are fitt 
under the 
This drag is a 


wise 


as shoes carriage to cause 
slight drag provision 
ensure prompt up and down motion to 1 
push-fingers as they move backward 
forward with the carriage 


Q is an arm carried by a rock sl 


mounted in bearings attached to the un 


side of the die bed. A cam (not show 
gives motion to this shaft and arm QO 
the press revolves, moving the carria 


and forward in 


connected to the 


backward 
Arm Q is 
pitman, which is pivoted at one end to t 
arm and at the other to downwardly pr 


proper tin 


carriage by 


jecting short arms of the rocker that c 
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ries the push-fingers GG. A limiting pin’ mary interest to the engineer, as pot he power per unit of weight repre 














“ : , , Fadl 
extends inward from the side of the car- traying progress along the particular sented by practice \ ¢ tords 
riage, and, passing through a jaw in one lines to which his energies are devote n esting ind f an g Col 
yf these arms, controls and limits the up Curves of this sort may be divided into © structional lines cur ws acon 
nd down movement of the push-fingers 1 number of groups or classes, some d tinual 1 iron j rse-power per ton 

The operator, holding a lot of blanks in pictingadvances in details or processescon- 1M 1833 I , convenity 
he left hand, places them, sharp side nected with engineering enterprises, others ot ul ere i fa grad 
wn, up platform as at B With showingt ner n the use of eng \ ( ‘ et 
quick move nt of rig] nd they ar g material of various kinds. Still others n g | 
sushed CCess Vy une ( I log OW t ‘ t | o ss in | ( F 
to position The fingers re ghtly ess clos« ed tenis p 
pon the bla ntil the push-fingers b ctly engineering interes \ few 
nt Ove t Vav., W n the 1 eht ind curves e been dr nd e he | ) 
vings ck to position ) rep I sented as Y e of 1 { ‘ St 
tion of feeding the lan The feed ich may be ed trom the s y of i 
rriage, operated by the cam and arm Q, the progress of the nation in engineeri tl \ ity 
° 1 1 j j 1 ] ‘ ] . ; 1 -] 
ioves forward; the push-fingers, which nd other lin draulic power ! wing ck 
re behind the blank in position B*, rise Fig. 1 shows four curves representing 0! data.) It will ed that every 
nd engage the blank, pushing it forward the advances of about a century in certain I 
. } * ; 1 ; 1 
nto position $6" as the pt nch descends details connected with steam engine prac viewed Tl ee 
Chis forward motion of the blank con- tice. The duties of steam pumping engines growth in ¢ 
nues until the drawing punch is almost from 1770 to 1890 show a continued and The total power t rv ig 
r quite in contact with it This ensures consistent increase, giving a smooth curve mented enorme y he curve now very 
he accurate placing of the blank prepara Its convexity upwards, howevet being due 
- ’ | 
7 ] 
rv to the D nding operatl nN toa steady decreas« 17 =#«1tS slope, 1S indica me — 
The blank at B* is pushed down between tive of a negative acceleration. The curve ih, ; 
, P . i ~ 7 
e bending dies CC and between the seems to be approaching an asymptote SL 
ooved faces of carrier plates //, and cated somewhere in the neighborhood of 4 * 
y 
es not move forward toward the forn 140,000,000 toot-pounds per 100 pounds of v \ 
‘ ‘ 4 \ 
»/] 7 he ] y 1 lh x ‘ - 
g dies / until the beginning of the coal With a calorific value of 14,500 Brit Y \ / 
4 4 
ext stroke It moves forward. soon jsh thermal units per pound of coal and a ef \ / | 2 
nough, however, to be in position when’ mechanical equivalent of 778 foot-pounds / Xx 
e dies can act upon it, and, as previously per British thermal unit, 100 pounds of ' / / / 
xplained, remains in the forming dies un- eoal has a total available energy of 1.128 / 
| ‘~ the next followi a age ee ; ; : , / 
in the next i OWN st! 1t 18 IroOw 000.000 Toot-npounds Qurt isyvimpt tic line / 
++ ’ $3 r) \fter +} rriet 1 1 - 14 7 / . 
or die / Iter the irriers are therefore, would represen‘ a total efhicien / 
ushed back by the projections upon die cy of 12.4 per cent. One century ago, with f { / 
the carriage and carrier plate Ss l | move a duty ot 57,000,000, efhiciency wa s.os5 , y wi g 
7 = j v 
uickly into position to receive the next per cent.: while in 1770 it was only 0.62 / / 
blank from the bending dies, which 1s _ per cent / y, 
116 ] het) hen - hefor - , Yi 
pushed down between them as betor The economy cur\ hows a constant 1 
S > “arrier lates oO » fo1 . 1 ] oe ol 
\ the Pesa of a —e agi and steady decrease in the coal consump , 
h the bent blank the oping ends ot n of representative engines throughout on ‘ 
rt gtetes i aa wtended forwar : : , 
plates, which are extended forward the century. No point of inflection has yet) Fy. 1 RVES OF STEAM ENGINE PROGRESS 
f rere er ere Ke a 
f that purpose, pa under the ends ot appeared, the curve continuing to dr p oft 
| ceatatiadl seal } t +] ‘me F 1 
e finished tube, which at thi me lm rapidly, and, so far, with continued ac ‘ i 
ss so Ce f oe ; steep lg 1 a rit 
die D, lift th tube out « die and celeration Sue i point of reversed curva | 1 trom 
1< 1¢ forward out of th wre To , a ‘ , l evel ad 1 I 
ish it forward out of the way lo pi ture must soon be reached, however, as the , 

x far this .—— 1, = on ce} ‘ 1,900,000 rse-p 000,000 | rs¢ 
de for this being done with certainty, e¢9nomy more and more nearly approaches cap 
] ] } 5 ’ eT 1 oO , ; Q, aT nit whi 
the taper tube blank is made a tritle longer 4 es a Pp 5 ; _ — 

nat or the 1deal engine : ; ; 
in the forming dies; it is then placed so - popu! , 93 per cen 
The curve of steam pressures used ; Q, 
t the ends project equally over the ends :, : ; : Che horse-power ]| ‘ 1 1830 was 
V ; shows the gra y and (later) rapidly a i ae =. (ie enabvcts dite 
the dies This excess of total lengt] O.15 YOO V 0.4, ithe thi 
. vs Increasing pressure representing average , ' f found 
' ] ' ty es hundredth remet Is extensio1 OWT oun 
( ) ( r tw or tn ( ina ; 1 ; - 1 
1 not be ver VO I edtl practice Lhe tendency t the end of the 1 , 1 1 ] | 1se 
4 q:¢ ° ’ I to ar roe ‘ et +] rapid 1 re: 
in inch, as the lifting edges of plates //. , : 1 1 cl an oe Wee - ; 
nineteenth century clearly shown by the . , ae 
be quite in contact with the die D) ; , ' cam Pp S ~~ = 
Pate Bet moe .., steepness of the curve at that point to be 1] eae 
If this fixtures and its dies are carefully 1550 
toward rea g pre 11 she 
de na fitted her schonld rv "1 ‘ 1) ( 
le and fitted there l ad ( for s ' ‘ Such a feature “ vi 
ity in forming from perfect blanks of ( ) OU 
- : . 5 i means \ lic ] 1 effect e pres 
C tin 100 to 150 tubes per n nite Thev - . 200 OO} | wove 
ire. Wi Ni I rv ot a mu ma 
uld b etiaht and verfectly round and : 20.000.00 f wwards of 
1 airtig vd | I ngine to perform at iia eat - 
¥ OK 1 ean 
“—— gine. It is « cae 
shed n r hat an inere e of 
Curves of Progress. eg errannte aan anes waar 
. eam pre ( I LOO pounds pei ’ j 1 j ‘ 
| Steam 1 lin n 
SIDNEY GRAVES COON square inch to 1,000 pounds would increas« three main | 1 eng lo 
Among the almost infinite number of the efficiency of the engine 50 per cent iene nd marine enwin Of thes 
ves which may be drawn, with time as_ or, in other words, would reduce the re- the locomotive is responsible for about 60 
co-ordinate, nearly all of which would quired amount of heat per indicated hors ner cent ft 4] total team powet thi 
. t , . ‘ 
present progress 1 me or » J ; : Bn sieneee 1 1 
present human progr in one form Of power per hour to two-thirds its former ratio having been nearly constant during 
ther, a few may be selected as of pr value, with a corresponding reduction in the past half-century. Since 1880 the pow 
‘Sibley Journa the consumption of coal er of our locomotives | much more than 
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doubled, increasing 128 per 


population has gained only 52 per 
of a let-up in this 


signs 


There are no 


progress. Stationary and marine engines, 
while showing a lower rate of increasé¢ 
than locomotives, are vet gaining on pop 


ulation, giving more than 100 per cen 
gain in the la 


Hand 


t twenty years 


which in 1830 was ab 


power, 
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FIG. 2. POWER PROGRESS. 


even with steam power, keeps even pace 
only 14 per 
Horse 
popu 


population, being now 


f the total 


with 
steam 


cent. ¢ power 


power increases rather faster than 


lation. The curve at present is very near 
a straight line, indicating a continued in 
crease without acceleration 

Fig. 3 shows the general effects obtained 
introduction of the compound and 
triple-expansion engines. The high-water 
simple engine was reached 
r88o the 
while by 1890 the triple-expan 
rhe 


is seen to have gone 


mark of the 


about 1870; (n compound was in 
high favo 
sion engine was well established 
steam pressure curve 
up rapidly, and the recent advent of qua- 


druple-expansion engines in marine prac 
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up still higher 


power is falling 


shoved it The duction of weight per unit of power pre 





weight of engine per horse iously considered 





off, with increase in the stages of expan \s already mentioned, these cases mig] 










sion; decreased size for given power be multiplied indefinitely and a_ vast 

under high-pressure steam is partly re umount of data collected into the form of 

ponsible for this, as is als e advance curves depicting the varying relations of 

in materials of nstru i methods progress with time. Enough has been pre 

f manufacture Phe increasing complex sented, however, to show the enormou 
of design mi esa : dow dvances engineering science has mad 
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ward tendency and the necessary thicken this country during the past century, a1 
ing of cylinder walls and steam passages particularly during the latter part there 
incident to the use of higher pressures 0 aes te epee 
has the same effect. The decreased cylin- Table for Finding the Thickness of Boiler Plates 
der condensation, due to sub-dividing the BY GEO. F. SUMMERS 
fall in temperature between initial steam Having to pass upon the thickness 
} , | boiler plates for the Schenectady Locon 
and exhaust into a number of stages, has ” ; 
‘ 1 , tive Work ind having « sed seve 
effected a saving in coa the resuits of [| 
, — ; ; pa chemes tor expediting the work ha 
which are well shown in the curve. With a 
_ finally settled down to of the 
increasing steam pressures, the speeds of <4 ec ‘ , 
: ‘ companying tabie, wil s been In Ga 
olution have increas ' le piston , ; _ 
revolution have ine1 ‘ id the sink ia” ian ‘eecaail an’ proven vi 
speed has rapidly gone up. Itis now much  caticfactory 
more than double its value of a century At the intersection of the line containit 


ago and is apparently destined to diameter of 


for some time to come. Consequent upon 


the 


this feature has occurred part of r found the 
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by following out the zigzag lines the near 
est thicker commercial plate will be found 
in the margin. 

As the next thicker plate is always used 
the factor of safety given at the top will 
be understood to be the minimum factor, 
which is somewhat exceeded in most cases. 
Che entry at the top and right is to be un 
derstood as meaning that with the same 
trength of plate, but with a seam having 
an efficiency of 85 per cent., the minimum 


factor of safety becomes 4.5 





Open Side Extension Planer for Locomotive 
Cylinders. 


his planer is a modification of the reg 
ular open side planer and is intended for 
planing the frame seats, saddle joints and 
steam chest seats on all sizes of locomotive 
cylinders between 36 and 20 inches. The 
special end to be attained was to enable 
these surfaces to be finished at one chuck 
ing instead of the two or three that would 
be necessary if the werk was done in the 
ordinary manner 

The outline drawing, Fig. 2, shows the 
position of the cylinder on the platen and 
the location of the surfaces to be finished 

The following particulars as to dimen 
sions, etc., are furnished by the builders, 
the Detrick & Harvey Machine Company, 
Baltimore, Md 


feet 3 inches; 


Between main housings, 
under cross-rail, 6 feet; 
maximum sized cylinder, 36 inches, low 
compound; steam chest seat, 36 
saddle joint, 45 


seats, 4)2x5 


pressure 


inches planing width; 
nches planing width; frame 
inches; head on cross-rail, 7 feet 3 inches 
horizontal adjustment, 1 foot 3 inches ver 
hand or 


Head on main housing for planing lower 


tical adjustment (by power). 


casting has 12 
hand), 


frame seat and center 
inches horizontal adjustment (by 
51 inches vertical adjustment (by hand o1 
swivel in full 


power). Tool-post can 


circle. Head on intermediate housing fot 
planing upper frame seat and steam chest 
seat has 8 inches horizontal adjustment 
(by hand), 36 inches vertical adjustment 


(by hand or power). 





Echoes From the Oil Country, 


FUN AT THE SAWMILL, 

It was early spring, with the snow gon 
except in the sheltered valleys and in the 
big woods, when I got a call to go up the 
river to meet a man who would take me 
out to the mill where the engine needed 
some repairs. I was to go up on the 
morning train and was expected to get the 
night train back, waiting at the hotel at the 
siation if I was there ahead of our patron 
Although the train did not set me down 
until a little after 9 oclock, I had to wait 
quite a time before the buggy came for me, 
and I had grown quite impatient, as I did 
not want to stay in the woods all night, 
for if I did it would be afternoon the next 
day before I could get back to the shop. 
When finally the man did come he ex- 


cused himself for being so late by saying 
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that he had to wait for daylight before 
daring to try to get out of the woods. I 
thought the excuse rather a lame one just 
then, and his remark that the road was 
“pretty bad” didn’t seem to add much to 
its force. 

However, we started off, and after going 
about a mile turned off the main road into 
a hollow up Tubb run. In a few minutes 
we were among the trees end began to 
minute the 


strike ice and snow. One 


sideways, then we 


would drop into a hole and the axles would 


would be up 


buggy 
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twisted. I had often heard that a vehicle 
for a_ rough should be 
jointed, so as not to strain itself going 
over uneven ground, and one old job hand 


country loose 


used to try to impress it on me that in fix 
ing up machinery I should always keep 


the same idea in view. Other men used 


to laugh and say that was just an excus« 


for poor work Watching that buggy 
} 


brought this back to mind. I do not b 


] stood the 


lieve a new buggy would have 


racket and gotten through whol \Ly 


iLround 


friend had to get out and lift it 

















SPECIAL MACHINE FOR PLANING COMPOUND 


scrape on the ice between the wheels 


Sometimes the horse had his front legs 
on one side of a ridge of ice and his hind 
legs on the other side and sometimes he 
would straddle it. By way of variety we 
would strike a strip of corduroy or a drift 
so deep that we would meander around oft 
the road among the stumps and rocks fot 
a ways. After the buggy sliding across a 
smooth place and bringing up by having 
the wheels on one side drop through some 
thin ice and nearly land us on the horse, I 
remarked that I thought this about the 
worst road I had ever seen 


“Well,” said my 


though he was trying to remember the 


friend, slowly, as 
really bad roads he knew and didn’t wish 


to misrepresent them, ‘““taint just as 
smooth as it might be right here, and it 
gets pretty blamed rough up ahead aways.” 

I remembered that my life insurance did 
not give anything for time lost through 
accidents, and I got right out and walked 
and studied mechanics, 


the parts of that buggy 


viewing the way 


squirmed and 





LOCOMOTIVE CYLINDERS AT ON} HUCKING 


holes and over stumps and 


and out ot 
across logs until we got over the bad spot 

At the mill I found they had started t 
take the piston head out, as they wanted 


the cross-head babbitted, 


and they thought 
the piston rings must 

be broken from the 
sound they made in 
stopping, and had 
taken the cylinder 


head off and started a 


to unscrew the rod ~ 7 

from the crosshead. 

\fter getting it about Sareea Seeeiaiee 
halfway out they had SECTION OF DUN 
pulled the engine BAR PACKING 


around untilthe rings 


fell into the port, and there they stuck fas 
and there I found them 

The head was a solid one (one piece 
that is) with ring grooves cut in. The 


ports were long and narrow, running mort 
than one-third of the way around the bore 
of the cylinder. The valve was short and 


the cylinder long, so the ports were long 
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res ne - 
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m the bore to the seat, and of course 
oked. 


re I was through with it, had been built 
sell, and to fix it in the 


This engine, as I found out be- 


woods was the 
Just now | 
other fellow and must get that piston 


er fellow’s business. was 
hunted 

had an 
and 


By cutting off a couple 


id out, so | 
ls and s 


e hay 


up some special 


On old tomatoe can, 


- 1 
wire ort a shovel 


part 
hered together. 
strips trom 


m thin, twisting the wire together and 


the shovel and hammering 


into the port I got started; but 


rking it 


uuldn’t understand the way that ring 
ed. It seemed to be broken, yet held 
ecther some way. 


\s the difference between the bore and 
the room I had 
work in I could not see anything, but 


counterbore was all 


to work by feeling, and I would lie 


— |} = 
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Perhaps some of the younger machin 
“Dunbar” pack 
Each 


rings fitted together 


ists may not know what 


ing is, so 1 will explain. complete 


ring is made of tw 
section and cut 


as shown in thx into pieces 


(in this case six), and the smaller ring 1s 


slid around to “break joints,” and a pin 1s 
put in to keep the parts in plac \ ring 
or spring, round or flat, goes around in 
side to hold the pieces out Chis style ot 
packing used to be very common, and a 
man who advocated snap rings such as 
are commonly used to-day was looked 
upon as a heretic 

This form of packing was bad enougl 

































































1 while and then sit down and 
soft 
thoughts of that road kept me 

I would lose my hold on the ring, 


try it 


inately, sawdust is and clean 


going 


finally I got it out, and could hardly 
ve my eyes that some brilliant genius 
put “Dunbar” packing into a one 
piston head, and that head to work 
ylinder with ports like an alligator. 






































ids 


was in a built-up head with junk 


to handle in the wor 


when it 


ring and follower, as one usually wished 
| 


ie had just one more hand to help hold 
some of the loose pieces while he got the 
spring in place. Two things were in my 


favor, though. They had been completely 


stuck, and I was getting paid instead ot 


having to pay the bill. I owe a vote of 








thanks te 


wi 
cTa 
cut 


nee 


ting the head 


[Ih 


and patience 
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ad, it 


found 





irk y 
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i tin can 
into stt 
red past 


W 


iT 





ZL = \ 
hi’ CZ—LD 
1 : | | | | a y 1) PENTEL EET TE TT 
- 2 
st 
ro ay, | 
Sy 
aS 
| 
T E] 
5 
= | = 
a, . Ee 
«a |t , = 
; 
- 2 / a 
— : 
y, Ec = 
ve reo - “> 
i u 1 = 
! l 
4 } om = = 
z 
slid J 7 
is 
} 
| 
SPECIAL PLANING MACHINE FOR COMPOUND LOCOMOTIVE CYLINDEI 


was then larg 


not 


ugh 





with all 





my 

















fun yet, as I had the cross-head to bab 
bitt, and a hea y, isty log had come 
down on us that settled in a heavy dew 
making everything wet as soon as wiped 


off, as we were in a shed without sides 


we could not shut it out. I inquired for 


14 1 


rosin, but was told they hadn't any, and | 
began wondering how pitch would work 
instead, when | happened to remembet 
seeing a fiddle when in at dinner and sent 
a man to find the owner and get the rosin 
he used for his bow. It wasn’t a very big 
piece, but was the best I could do, so I 
powdered it and dried off the guides and 
cross-head the best I could and rubbed it 
on, saving a little to sprinkle in the holes 
before pouring It had begun to rain 
hard and get very dark—too dark, it 
seemed to me, even for a storm in the 
wood \s I was leaning over the job, 
mudding up, the rain began to come 
through the roof on to my back and to go 
down my neck, and I found if I moved it 
would strike the cross-head. The men 
were coming in from the woods and re 


t 
} 


ported a terrific storm coming over the 


river. One man got an umbrella and held 
over me, another lighted a lantern, whil 
a third watched the babbitt. The wind 


lurricane, bringing with it 


was blowing 
a blinding snowstorm and _ also terrific 
thunder and lightning. I grabbed — the 
ladle with many misgivings, and _ telling 
the men to look out for their faces, as 
things were likely to fly, I poured that 
cross-head without any run-out or blow 
We then gathered over by the boiler, 
where we might have it to help stop a 
tree in case one came down on the mill 
rhe lightning struck several times near 
the mill and gave me some uné@asiness 
thout being near the boiler, but there was 
no other shelter, and I kept on the lee side 
The boarding-house was a light frame 
affair that was not as safe as the mill 
Altogether it was the wildest scene | had 
ever witnessed, getting so dark that 
lantern was needed to move around with, 
then would come the 

lightning that made the falling snow and 
tossing trees look ghastly; th was be 
tween 2 and 3 o'clock in the afternoon. It 
was soon over, and I finished up the cro 
head, connected up while the boiler wa 
fired, set the valve and tested her in tim: 
for supper. 

After supper I was taken up a path 
while three men went with a horse and 
buggy some round-about way to get up 
on to the road. The two extra men were 
needed to lift the buggy over logs an 


rocks, and they made good their claim to 


the mill owner that they could get up t 
the road, as did the driver of the rig that 
he could get me to town in time for the 
down-river train. This they called the 
hill road, and it was several miles farther 
around to get to town. I did not think we 
had time enough, but the driver earnestls 
assured me that he knew the road well 
and would either disable the horse and 


smash the buggy or get me there in time 
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Molding a Sawmill Bed. 
BY R. H. PALMER. 

The casting to be made, or one vet 
nearly the same, is shown in the half-ton 
Fig. 1. It is molded or bedded into tl 
floor, and the mold is built on planks la 
on binders across the bottom of the p 
as indicated in Fig. 2. Sand is ramme 
over the planks, and a cinder bed A, Fig. 
is put on each side of the part of the pat 
tern called the wheel-house, with a pipe 
to carry off the gas. This wheel-hous 
part of the pattern, X, Fig. 3, is nov 
located and sand and facing are rammex 
around it. Parts H and D are screwed t 
framework C, which has holes, not show1 
to receive dowel pins on the pieces. Th 
whole is now rammed up to nearly the toy 
of these parts, when the framework C 
removed, and the bed is made to receiv 
the main part of the pattern. The whol 
is given a good venting down to the cind 
bed, and a bed is made by use of a strik 
and pounding down, as molders term it 
Pattern B, Fig. 2, is now dropped int 
position, being guided by dowel pins o 
the parts already bedded in. Weights ar 
placed on it and it is rammed around, an 

‘ 
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provision is made for the iron to enter the 
mold through gate cores placed on the end 
f the pattern opposite each rib running 
lengthways down near the bottom of part 
B, or back of the section in Fig. 4, and so 
that the iron will enter where ribs are 
shown about as high as 
Sand being rammed to the top and th 
oint made, the inside is next rammed up 
lo form flange Y cor | are used. Th 


ided with 


is rammed up, being pr« 


pocket 





cinder pocket. Sand placed on thi 


ace of the pattern, and anchors C and DV 
re rapped down. They have long eye 


iolts extending above the cope. Afte1 


ramming them partly up they are we 


vented and pockets of cinders are put in 


V V, having gates to bring the vent t 


the top and connect with one through thx 


ope 
All being rammed up, the cope is placed 
Wher 


immed up some bars of shafting are run 


nd staked, gate-sticks are set, etc. 


through the eyes of the anchor bolts, as / 


nd wedges are inserted under & and overt 
on bars F is hoisted off and 
wung to one side. As the inside X X of 
e wheel-house is made by a core, pockets 
le cope VW is 


i 


The cope 


V are hoisted off with tl 
tt when the pattern is drawn 

In Fig. 4 I have imagined the 
g. I, cut through fron 


will be seen that there are pockets B 
nd C, which are made with dry sand 
res. The fianges O, Fig. 4. are drawn 
ward. The binders are hemlock timber, 


me 12 inches deep and 10 


d in the above case lh weights A / 

re used in addition t nae 

[ have tried to show in Fig. 4 the get 
irrangement f g the 1 d 

1 also for pouring The casting wa 

le at the foundry of Clark Bros., Be 


READY TO CLOSE THE MOLD 
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Fig. 5 shows a scene in the same foun 
dry, the mold in the foreground being for 


Letters From Practical Men. 


a sawmill base, though of a somewhat dif The Slow Acceptance of Improvements 
ferent pattern from the casting shown in 


Fig. 1. Save for some difference in secur 


\lt] 19 | ly ] red ti 
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peculiarities of the piece, the general prin 
, a i aor +1 : i 1 pe ( ptin 
cipies OF moiding tl VO are alike, as t : 
‘ ‘ 9 f ‘ fi ad ve ry 
same (¢C “ ( ot roing answe 
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\\ which cer 
} 
rabie retorm in¢ 
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ed We almost a 
come red that 
wa) of doing 
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W ¢ Cal he p D1 
t way re not 


ypted. Some are adopted 
not really sure that 
at all We go on 
ie possible iu 
1 the familiar 
making the desired 
more difficult 
system Those wh 
t on to it, who real 
nee lor measuring 
interchanging, re 
nd computing — the 
occur sO numerousl) 
continually 
universally adopted 
l] All the adv 


rer f the ystem ey certainly a ‘ 
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changed that these results of our folly have 
themselves come to be urged as among the 
chief reasons against a change. 

We are all sufficiently familiar with the 
absurdities of our wire and sheet metal 
gages, any one of which begins nowhere, 
ends nowhere and tells you nothing of ac 
tual sizes anywhere between, each gage dif- 
all along the line from each of a 


fering 
dozen others. It 
simple to give actual measures in fractions 


so that 


would be so easy and 


of the inch, if not in millimeters, 
we would always know where we were. 
Who can really say why we don’t do it? 
There are other things just as bad. The 
case of the thermometer is decidedly worse. 
The yard and the meter are after all arbi- 
trary standards not practically referable 
to or correctable by anything that is certain 
and unchangeable, while the Centigrade 
thermometrical scale is fixed by natural 
phenomena at both With 
melting ice and boiling water we may at 
while 


ends of it. 
any time produce or reproduce it, 
the Fahrenheit taxes your memory at both 
ends and tangles your arithmetic at all 
points. The Centigrade might replace the 
Fahrenheit universally and at once with 
out the change of tools and standards in 
volved in the adoption of the meter It 
might be changed with practically no ex- 
pense or inconvenience, and yet, while so 
much easier, it is, as things look, rather 
less likely to soon win than the meter. 
When we 


seems as if the mechanics of the land were 


realize these things it really 
a lot of simpletons not to see the advan 
tages of the improved facilities offered, or 
mulish in their obstinacy not to at once 
and universally adopt them. The fact is 
that after all the mechanics are no worse 
than and no different from other people, 
and we don’t have to go far for instances 
which, while not in the least justifying, 
do to some extent explain. You walk the 
streets of New York, the streets where the 
masses live, and you will see very com 
front of stores such 
“Three and a half pounds 
“Three and a half 


(Not 


sure about the actual market prices.) This 


monly in grocery 


signs as this: 
of rice, nineteen cents,” 
pounds of sugar, sixteen cents.” 
three and a half pounds is a common unit 
of weight among the retail grocers of New 
York, and that 
accepted is evidenced in the fact that I 


it is so recognized and 


have a tin sugar box, bought in a New 
York house-furnishing store and made for 
the city trade, on the front of which is 


stenciled in white paint ‘3!4 Pounds of 
Sugar.” 

To acount for the inconvenient unit of 
weight we have only to remember that 3! 
pounds is an aliquot part, 1-32, of the old 
gross hundredweight of 112 pounds. To 
account for the persistency with which the 
measure 1s clung to we have to fall back 
on the inertia of the collective human 
mind. 

Not more 


than a week ago I saw in front of another 


This is not the only instance. 


pounds of 


New York grocery: “24% 
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flour, 53 cents.”’ (Am sure of all the figures 
this time.) If anything, this is rather 
worse than the sugar and rice business, 
but the explanation in this case, too, is 
not hard to find. The 24% is 14 of 106 
pounds, the weight of a barrel of flour, 
and 196 pounds was originally 14 stone, 
or 14 times 14 pounds. We don’t hear of 
the stone being used as a unit of weight 
with us any more, but its inconvenience 
survives in the barrel of flour. What a 
simple and easy thing it would be tochange 
the weight to 200 pounds, and how easy 
it would be then to subdivide it into easily 
computable portions. It is said that this 
little reform was actually attempted years 
ago, and that they began to send out from 
a certain mill barrels of flour of 200 
pounds, but the people began at once to 
argue that on account of the increased 
quantity the flour must be of an inferior 
quality, so that reform was knocked in 
the head very suddenly. 

Advocates of the metrical system and 
other idealists may find encouragement in 
I hope they do. 

TECUMSEH 


these things 
SwIFT. 


The Bonus System of Rewarding Labor. 
Editor American Machinist: 

[ read your account of the proceedings 
of the American Society of Mechanical 
Engineers, page 1379, with much interest. 
If the idea of the bonus system has pene- 
trated the cobwebs of my “old fogyism”’ 
aright, I want to file my demurrer. 

The fact that there has been a 200 to 
300 per cent. increase in the output is not 
convincing proof of the perfection of the 
system. I have seen a 30-foot boring 
mill working at a speed and with a cut 
that most of us would think a disgrace 
to a 3-foot mill. Here a 500 per cent 
increase in output was easily possible with 
out instruction cards, stop watches, ete. 
[ do not infer that tools were ever run in 
this way at the Bethlehem works. I do 
know, however, that in many large shops 
the work done on large work, on heavy 
tools, is entirely out of proportion to that 
done in some small shops on small tools. 
I know a small shop where the common 
practice on a 36-inch planer is to remove 
7 to 8 pounds of cast iron per minute 
on a finishing cut 

The system may be educational, but I 
should want to see it from a view point, 
other than that of the office or engineering 
department, before being convinced. There 
seems to be in the large shops a constant 
decrease in the democratic spirit that seems 
to me very much to be deplored, as demo 
cracy in the shop seems to me essential 
efficiency. The growing 


tendency to ignore the 


to the highest 
greasy mechanic 
I do 


not wish to reflect on the engineering de 


is progress in the wrong direction. 
partment. Co-operation with the brains in 
the shop can do it no harm. 

I think Mr. Taylor is in error in regard 
to the possibilities of getting good fore 
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does not 


men. The system, as I see it, 


require a foreman; a well-designed auto 
maton could be operated with perforated 
cards to perform most of the functions 
There are enough men who are capable, 
but most men who have sufficient brains 
and ability to make them desirable fore 
men steer clear of the large shops. The 
offered foremen in such 
sufficient to induce a man 


compensation 
shops is not 


who has the bury 


required qualities to 
himself. 

The office does not understand the me 
chanic, and I presume never will. The 
office thinks it is simply a question of 
dollars and cents. The mechanic is a pecu 
liar animal in some ways. Sometimes he 
has hidden away, under his dirty cap and 
greasy jumper, ideas and ideals of his 
own. To have a fresh “tech,” insist on 
his doing tapping on a sensitive drill with 
out any arrangement for backing up (ac- 
tual occurrence in one of the best known 
shops in America) sort of jars him, don’t 
you know. 

With due respect to Messrs. Gantt, Tay 
lor, et. al., I do not think that they know 
exactly the feeling that exists in their own 
shop in regard to their system. Recently 
I have been enabled to get a view of both 
ends at close range. I have no personal 
f the Bethlehem works, but I 


knowledge « 
infer that they 
men in either office or shop. 
tion is that he is indeed a poor man who 


iave nothing more than 
My observa 


will not improve the quality and the out 
put if encouraged to do so. This bonus 
system as outlined seems to me antago 
nistic to our democracy. Someone will say 
there are our suggestion boxes They are a 
delusion with a big D and a dash. I can, 
if the fog is nét too thick, show you from 
Machinist” 


employing 800 to 900 men that has sugges 


the ‘American office a 


tion blanks and boxes galore. I inquired 
of one in the engineering department as to 
the results. He said: ‘The men think 
too much of their jobs to monkey with 


those things. The engineering depart 
ments should widen their gage.” 

In one shop, the other day, the amount 
and quality of work being turned out on 
a big radial drill attracted my attention 
I spoke to the workman and he showed 
me his drill; he had ground it to suit the 
job. I asked him about the drill grinder 
and he said that which would look out ot 
moral and papel 


Now 


suppose this man put in a suggestion a 


place in a respectable 


such as the “American Machinist.” 


to the grinding of drills, it is useless to 
speculate as to the result. Has not Prof 
Sweet for years been trying to teach us 
drills? With 
cards and a theoretically correct grind on 
the drill, I think it a safe guess that you 
would cut the output of this man 20 pet 
cent. Yet we ourselves into the 
belief that we are broad gage and liberal 


how to grind instruction 


“Jolly” 


Not long ago I was watching the opera 


S 


tion of a most ingenious machine, d 


signed by one of New York’s up-to-dat 
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The 


d the workman had a remedy, but he 


gineers. machine has a weakness 


is afraid to suggest it, for fear he would 


sat on without a hearing 


imagine the elementary rate-fixing de 


ment would have to work overtime 


to thou 


Pake 


to order, machines rang 


have watches to read the 
dth of a second in some shops 
op building, 
in weight from 10 to 60,000 pounds, 
rhe 


men in 


there are plenty such estimat 


done by experienced such 


iss 


shops is astonishing. They jump at it in 
time than you can get out your slide 


in 


ying that it is illogical to allow the 
to the 
ve done, Mr. Taylor assumes either that 
the 


workman determine how work is 


man who makes out instruction 


cards knows the individual characteristics 
each machine or that their machines are 


perfect. I am inclined to think that 
neither of these conditions exists. That 


ichine tools develop an individuality, on 
rough acquaintance, is beyond question 
\ssuming that we have a mechanic of or 
dinary ability and a reasonable amount of 
more and 


erest in his work, we will get 


etter work by allowing him to utilize his 


chine to the best advantage. Of two 
es, of the same make, size and pat 
rn, and under as near as possible the 
same conditions, one will do more and 
etter work than the othe \ different 
shape of tool, change of feed, cut and 
d may reverse the advantage 


lo reach the maximum efficiency of a 
tool, | do not believe inflexible rules as to 


l, feed, cut, etc will hold From 
point of view the premium plan would 
to the men 
Perhaps 


mechanic credit for more 


best calculated educate 


ne greatest efhciency 


the 


| giving 


he de 


e11eve 


erves, but I think not I car 


in obliterating the individuality 


he workman; instead, better study and 


his 


Ilse could with a reamer Now, 


ot 


lan instruction cards, rean 


uu would not get holes or 


S 


as many 
Every good mechanic has 


thing in him that a good foreman 


mind 


irect and utilize to advantage. 
treat a man as a machine is, to 

and unprofitable. I believe 
of 
times happens to us finite mortals, 
hearts that 
1ob 


me on it 


In a 


nable amount instructions, but it 


ve feel away down in our 


lan we are giving the 


to whom 


how to make ti 


nderstand that under the bonus plan 


Is no incentive for the workman to 


ww the minimum time, which takes 


he inspiration to devise 


means t 


time, and it has happened that a 


an has thought of a way to cut the 


a considerable amount 


1 jol W. A 


on 


WARM 


well 


AN 
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On the Management of Foremen. 


Editor American Machinist: 


\ pa 


iragraph t 
Mill” 


chinist”’ has started my 


aken from “The Rolle 


on page 1403 of the “American Ma 
thoughts out over a 


: ; : eg i 
neglected field of methods for controlling 


and influencing those who have authority 
over us in our daily we With all the 
articles and speeches on the management 


of workingmen, it is passing strange 


one has thought of 
I 


no 
the 
limited 


of the possibilities 


other side a little of my 


experience with the hope that 


others may add still more to our available 
data along this line 
One of the first things I learned as an 


apprentice was to overcome my fear 


the boss. It is a great pleasure to a cer 


tain type of foreman to have his workmen 
strung up to such a pitch of nervous terror 


that he will give a two-foot jump every 


time their eyes chance to meet. The ex 


cited haste that one of these poor unfor 


tunates is driven to by the mere appearance 


of the dreaded monster at the far end 


the shop is pitiable. I have heard it said of 


the employees of a certain shop where this 


1 


state of affairs largely ists that they may 


be easily distinguished on the street, even 


when going to church of a Sunday morn 


ing by their habit of giving every few m 


ments a start and a furtive glanc: 


¢ 


over the should this may tickle the 


vanity of 


inmost soul he prefers the man who, while 
giving him the respect due his p i 
and attainments, can yet stand firmly on 
his feet and b without quailing the 
wither ng gian¢ ot eagle eye An wi 
fortunate of the type here suggested « 
neve! hope le n e the slightest headway 
igainst his haughty: adversary \fter long 
experiment with bosses of va weig 
and complexions, the ttitude h 
proven to be the | ippy n n whicl lhe 
between nervot nd abject terror | 
one hand d | mptio ( 
on the othe 

Still it is needf 1 undue famil 
irity ] s b I ] side Ch 
effect on sh Pp di ( ( I ¢ Irs St lf 
evident bi O1 | is sid ils 
there are very goo : for iiding 
our superiors off irn engt] It 1 


cious, easy sot fa man. who swans ste 
ries with the boss while a long cut 

ning in the lathe nd mps him wind 
on the back ever ie thev meet int 
street, to convince him that he hasn't told 
ill he knows, nd 1e things he d t 
1 dozen times Ove If. however. a man 
dent sort of a manner, \ his n 

shut when there ts urgent need f 


ability that living up to it may t 
and ingenuity 
source of interest and 


] 
An unfailing 


will be found also in the study 


struction 


ve ft 
ps 1d p 
boss witl 
self res ( 
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thi ly 
1 
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Trade Secrets and Confidential Relations. 
Referring to the former editorial under 

this caption, a reader sends in the follow- 

ing query: 
“T read with interest your article, page 


1390 (1901), ‘Trade Secrets and Confi- 
dential Relations.’ In Judge Ingraham’s 
summary he says: ‘When such:an em- 


ployee left the plaintiff's employ he should 
not accept a position,’ etc. The question 
arises in my mind, Would the argument 
apply had the man been discharged? Can 
you enlighten me?” 

Every case at law suggests an indefinite 
number of queries as to what would hap- 
pen under this or that variation of the con- 
ditions. Often these questions are unan- 
swerable without an action at law directly 
The present hypothetical 
off-hand 


upon the issue. 
case, however, may be decided 
with a fair degree of confidence. 

A contract of the sort referred to nat- 
urally provides that the employment is to 
last for a definite length of time. If the 
employee is discharged before the expira- 
tion of that period, without sufficient cause 
it constitutes a breach of the contract on 
the part of the employer, and the employee 
is no longer bound by any of its provisions. 
It is barely possible that if he had been 
initiated into important trade secrets he 
might still be restrained by a court from 
using them against the company, but we 
think that this would be unusual and that 
it would have to be based on something be- 
sides the mere terms of the contract. 

If the employee were discharged for a 
legally sufficient 
where he had been acting in a manner sub- 


cause—as, for instance, 
versive of the business of the company, so 
of his em 
the respon- 


as to render the continuation 
ployment intolerable to them 
sibility for the breach would rest with him 
not with his employers. The 
would then be substantially similar to those 
of the Magnolia Metal case, and if the 
principle there laid down were followed 


conditions 


the ex-employee would not be allowed a 
free hand to turn the information he had 
gained against his former employers. 

If after the time of employment stated 
in the contract had expired the services of 
the employee had been retained under an 
informal arrangement, and had then 
been discharged without cause, it would 
not be a breach of the original contract 


he 


and any restraints upon his subsequent 
conduct that might remain under the terms 
of the original contract, which had been 
carried out on the side of the company, 
could be enforced against him. 

“But,” our correspondent may further 
ask, “suppose no time of employment had 
been provided for by the contract.”’ In that 
case it is questionable whether the con- 
there 
would be no obligation on the part of the 


tract would be a valid one, since 
company as a consideration for its fulfill- 
ment by the employee. 
hold, however, that the “trust and confi- 


dence” shown by the company in revealing 


The court might 


their secrets were sufficient consideration 
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to sustain the agreement. If so, it is d 
cult to see how discharge of the empl 
at any time would be a breach by the c 
pany, and why he should not still be be 


by its terms. 





Some Cases of Arbitration. 


An unusual case of arbitration of a la 
difficulty occurred in Brooklyn recet 
wherein the employees of a shoe-manut 
turing firm, Wichert & Gordon, deman 
that the rate for making certain styles 
The men 


requirements 


shoes be increased. also 


jected to certain made 
them in departments wherein day’s w 
is demanded of them at times. In 
result of former troubles, 
employers the had 
and had each put up $10,000, which was 
be forfeited by the side to any disp 
which refused to accept the results of ; 


case, as a 
1 


and men agreed 


arbitration which might be agreed up 
The employees accumulated their fund 
small deductions from their pay extendi 
over a considerable period and at the ti! 
of the difficulty the fund of $10,000 | 
been fully accumulated. In this case St 
Mediator Bernard Stark was called in 
arbitrator and entir 
in favor of the employers, and the m 


his decision was 
of course accepted the decision. It is 
be noted that in this case the verdict w 
not of the usual compromise character, b 
was entirely upon the side which it is b 
lieved the arbitrator thought was the ju 
side, and the question arises in this ¢ 
whether the decision 
rendered because the arbitrator knew tl 


nection was not 


his decision would have to be observ: 


and he was not therefore compelled to re: 


der a compromise verdict in order to ha 
it accepted or be of any use. 

The Arbitration Committee of the Nati 
al Civic Federation has also accomplish: 
good work in settling a difficulty betwe 
garment workersandtheir employers. Son 
of these had asked for a reduction of t! 
day’s hours from 9 to 8 A disastri 
strike was threatened on account of dis 


greement on this point, the manufacturer 
declaring that they never would acced 


to the demand and the men insisting that 


they would quit work and never return u 


At tl 
Committ 


demands were granted 
the , Arbitration 

bringing the parti 
frame 
mind which has led to the doing away 
all likelihood of a strike, and it is m 
than probable that serious difficulty will 


til the 
juncture 
stepped in, and by 
them into a 


together brought 


entirely avoided. 

In these two cases very great loss b 
to employers and employees has_ bi 
avoided by means of arbitration and 
seems to be becoming constantly m 
clear that there are other and better w 
of settling labor difficulties than by str 
ing, although it is probable that ur 
present conditions the possibility of a str 
will always loom up in the background 


differences that may arise 
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The American School of Correspondence. 

\Ve have been favored with a copy of 

‘Handbook of the American School of 
Correspondence,” at Boston, 
Mass., with which been sent a 

vy of the instruction paper on “Boiler 
which forms a part of the 
rse in Mechanical Engineering. 


located 
$$ has also 


cessories, 


[he location of this school in New Eng- 
d has naturally caused it to include in 
its work courses of instruction in the tex- 
It full 
Engineering and 


industries. has one course in 


Textile 


urses in Warp Preparation and Weav 


shorter special 


Textile Design and Fabric Structure, 


Cotton Spinning, Woolen and Worsted 
Spinning and Textile Chemistry and Dye 
ng. The fact that we have so few schools 

ited to the textile industries (we know 
f but two in the entire country), while 
these industries are of enormous propor 

ns and importance, opens a large field 
f usefulness for correspondence instruc 


n and one which seriously needs atten 


ssories”’ 


The paper on “Boiler Acc en 
rces to us the nature of the service which 
these schools, and for that matter all 


hools, render to their pupils. Examina 


1 


on of this pamphlet will disclose nothing 
hat is new, and the doubter says: “All 
is matter can be found in books and 


echnical papers; why should the student 
10t buy such books and papers, and so 
ave the expense of the instructors’ and 
xaminers’ work?” The 
‘an be raised regarding university instruc 
tion and text books, and it would be just 
is legitimate to ask why a prospective uni- 


same objection 


versity student should not buy those books 
ind so save the expense of attendance at 
The chief of 
school—correspondence or other—is in ar 


the university. work any 
tanging a progressive graded course of 
vork which can be followed systematically, 
with the teacher’s aid at command to give 
help when needed. Only those who are 
ulready familiar with the ground covered 
an select a series of books or lay out a 
of study in any subject. For the 
eginner to attempt to do this for himself, 
nvolves an enormous waste of time and 
ffort, with the final result that the work 
ne has many gaps and is correspondingly 
sfactory. Whether he knows it or 
not, it is this difficulty which is the great 
hstacle to anyone attempting unaided to 
The knowledge that his 


urse 


+ 


lucate himself. 
tk is being guided and directed by those 
stu- 
still 
ds him to 
This 


com- 


re capable of doing it, gives the 


nt—unconsciously perhaps, but 
just that spirit which lea 
indertake and persevere in the work 
n “Boiler 


f information 


Accessories” is a 
To find the 
which it came, even with the pam 
before one, would be difficult, and 

it if 


would be encumbered with a mass 


sources 


almost impossible, while, 
r matter, much of which would be 
int that the stu- 
ll. Even the 


uld hardly find it at all 


It is safe to say 
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argument of expense falls to the ground 
in the face of the cost of getting these 
of More 
than this the student finds here a ground 
work of principles which gives him an in- 


sources information together. 


telligent grasp of the general subject, and 


which detached sources of information 
would not supply. We are convinced 
that the corespondence system of in- 
struction is essentially sound, that it 
meets the needs of many, and that it 
meets them well. We know from observa 
tion and unimpeachable evidence that, 
while the work has its limitations, it is 
thorough and even exacting. Like others, 


these schools cannot make bricks without 


straw, and a greater degree of determina 


tion is no doubt necessary on the part of 
their students than others, but this is say 
ing nothing against them or against the 


great good that they are undoubtedly ac 


complishing 


Case Hardened Screws Wanted. 


A responsible machinery manufacturing 
concern write us that they want to obtain 
of 


case-hardened screws in lots 10, 20 or 


30 at a time of the following dimensions: 


“Screws 3 inches diameter, square thread, 


114 inches pitch, 34 inch deep, 54 inch wid 


6 feet 10 inches long; screws 3 inches di 


ameter, square thread, 234 inches pitch, 


v4 inch deep, g inch wide, 6 feet 10 inches 


long. Length over all with bearings, 8 
feet 11! } inches Half of these screws are 
to be right and half left hand.’ 

The manufacture of these screws, up to 


the point of case hardening, will be recog 


nized as a comparatively simple matter, 


but to case harden such screws and have 


them retain any degree of accuracy will 
be recognized as a pretty difficult job. We 
are not informed as to the limit of error 
that will be allowable. but anyone who 
would like to undertake the work will be put 
in the way of obtaining full information 


about it by communicating with the editor 


A Telephone Decision Case. 


\ case has been decided in the courts 
at Chicago recently which is of interest 
to manufacturers and other large users 
of telephones It seems that the Chicago 
Telephone Company in securing a frat 
chise made a contract with the city whicl 
specified the maximum rates to be charge: 
subscribers. A subscriber finding it impos 
sible to get satisfactory ervice t the rate 
fixed by the franchise contract agreed to 
pay a higher rate f better serv 
which was given in consideration of the 
extra payment Ph bscriber the ‘ 
fused to pay the extra charg 1 { 
ground that the fran price contem 
plated a satisfactory telepl one ervice and 
that it should have been given for th 
amount fixed by the contrac The cour 
decided that the subscribe view of the 
case was correct, and quoting the languag« 
of the Suprem« Court avs: “Where 
public service ‘poration exacts greater 


charges than 


payment 


of 
as voluntary, nor is the making of any 


are 


such charges 


authorized 


by 


is not 
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law, the 


regard dl 


protest or objection necessary in order t 


recover back the excessive charges.” 


This decision seems to be directly cor 
to the dec 


trary 


ision of the 


courts in New 


Jersey, where it has been decided that 


municipality cannot contract with a con 


pany 


installing 


restrict 


charge to private c 


position taken by the court being that 
municipality has authority to contract on 
for its own supply of water and that 
has no right to specify rates at whi 
the water company shall supply water 
private individuals o1 sumet If t 
municipality Ss 9 { make uc 
restrictions eg ipply, ‘ 
of course i ] I to d S \\ 
reg lt eC £ lep| ne 
Technical Publications. 

Metallurgy of ¢ Ire B | 

D. West Third ed 627 5x7 

inch pages, wit Is I rl 

Cleveland Printing & Pu ! g ( 

pany, ( leveland, O Price, $3 

The third editi k conta 
i large amount of W itter, some twen 
additional chapte having been writte 
for it. To make room for this matter s« 
eral chapters on Cupolas, which related t 
toundry practice rather than to the su 
ject proper of the book, have been tran 
ferred to Mr. West's ‘Molders’ Text 
Book Ot the new matter the most not 
able, perhaps, is that contained in Chapte: 
70, which relates to the methods of casting 
test bars for the American Foundrymen 
Association and to. the tests thereor 
in which, as carried out by the author, all 
test bars of differing size and form but of 
the same metal were cast from the sam: 
ladle, and so quickly that the pouring ten 
perature was ubstantiall the same for 
all the bars. The first set of bars nun 
bered 192, and these were all cast withir 
twenty seconds—a_ circumstance’ whic] 
eliminates the question of the pouring t 
perature and make tl tests that mu 
more consistent and < parable In tl 
series 1,600 tests were de on bars agg 
gating about 15 te rht, and tabl 
vf the results of tl rtant te 
ire given 
‘The Engineering | \ III. 1&o¢ 

1900 inclu H. H. Supl 

{ J H. 0 6 

1 ] pa T] | vit a Maga 

New Ye 1 | d Py $7 nf 

Chi dk pt tblicat 

f the n dex w ppears in 
Engineering Magazine which in turn 
contin of that formerly published 
n the “J ft \ tion of |] 
gineering Societi It however, mu 
more than an assembled reproduction of 
t monthly dex, the tter having 
re-edited and f cr ndexing 


a w 


ater! 


the amount that 


t] 


works 


ne 


so as t 


company cat 


msumers of water; tl 
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which could not be included in a monthly 
index, has been added. The monthly in- 
dex may be called a current table of con- 
tents of engineering periodicals, while this 
As stated in the 
introduction, such an index is consulted by 


volume is a true index. 
two classes of readers—those in search of 
a certain specific article and those in search 
of information on some general subject, 
and the only real test of such an index, as 
of an engineer’s pocket book, 1s actual use. 
We have endeavored to give this index 
such a test from the standpoint of the first 
class of users, and the result is eminently 
satisfactory. Taking our back numbers 
and selecting a large number of articles 
such as might be expected to be indexed 
we have looked them up. In but two in 


stances, when indexed at all, have we 


failed to find them without difficulty, and 
reference either 


in most cases the first 


found the article or a cross entry leading 
directly to it. Indexing is a difficult art 
no one knows how difficult until he has 


had some experience with its practice 


and we take our test of the book to be a 
good indication of the manner in which 
the work has been done. The work in 
almost monumental 
book 


from nearly 200 sources 


volved 1s of propor 


tions Phi contains nearly 40,000 
entries taken 
\merican, English, French, German, Ital- 
ian and Spanish. There can be no ques 
tion as to its great importance and value, 
and we hope our contemporary may re 
ceive the substantial reward which its en 
terprise met1its. We note one curious 
omission. We believe that our articles on 
the exhibits at the Paris Exposition were 
the most extended and comprehensive of 


ny series on that Exposition published 


by any journal. Although a large number 
of entries refer to articles on the Exposi 
tion, we are unable to find any references 
This 


Ours is, 


s not written in a com- 
in fact, about the 


to our own. 
plaining spirit 

last publication which has any right to 
complain of the manner in which its work 
has been recognized, as we doubt if any 
other paper has been given so many entries 
as our own, but the omission strikes us as 
a curious one; the more so 2s the series 
descrip 
tools 


referred to includes illustrated 


tions of many interesting machine 


not elsewhere described by any American 
publication. The index will hereafter be 
published annually 


We have received the 
concert and dance given under the auspices 
of the Mechanics’ Mutual Relief Associa 
tion of the Morse Twist Drill & Machine 
Company, which we judge must have been 
With this program 


program of a 


1 


a very enjoyable affair 


historical facts connected 


ve have some 
with the association by which we learn 
that it is now about twenty years old; 


1 


that its object is to render aid or relief 


t during its exist 


in time of sickness; tha 


ence 190 members have received benefits, 
the total 
1 


been about 


amount paid out in this way 


having $3.000: the annual cost 
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to a member since its organization has 
been $2.69 and for the past four years 
$1.63. It is stated that the funds of the 
association are in good condition and that 
its membership has been largely increased 
during the past year. 





It is reported that a master blacksmith 
of Homberg, 
has discovered a 
iron; that he has hardened a large number 
of pieces for prominent German manufac 


Germany, named _ Knigge, 


process of hardening 


turers in such a manner as to convince 


them of the great value of the process; 
that Herr Krupp is much 


(or exercised by) it, and that an English 


interested in 


company has offered Knigge 300,000 marks 
(about $75,000) for it. 


We have received a pamphlet containing 
an article on the explosive ‘‘Maximite,” 
from the 


Institu 


by Hudson Maxim, inventor, 
“Journal of the Military 
] 


tion” as reprinted in the “Anglo-American 


Sery 1ce 


Magazine.” The things that can be done 


to this stuff without its coing off are set 


forth in the pamphlet very graphically. 


You can shoot it through a piece of armor 
plate, pour melted iron over it or use it 
for a cigar lighter and it behaves about as 
lively as a piece of brick. The question 


naturally arises how they ever manage 


but the 


all right 


to explode it when they want to 
results show that they do it 


“Commercial Reciproc 


} 


\ pamphlet on 


ty’ considered as both a historic and live 


question has been compiled by the Com 
mittee on National Legislation of the Na 
\ssociation of Agricultural Imple 
Manufacturers. Copies 


tional 
ment and Vehicle 


will be mailed on application to the secre 


tary, Frank E. Lukens, 1433 Monadnock 
Building, Chicago 

“The Chronicle,’ a weekly insurance 
journal at 97 Cedar street, New York, 


published for the roth ultimo, a fire sup 


pression number which contains matter 
that might be of interest to such as are 
grappling with this problem. One of the 
articles is by Frank H. Quimby, architect, 
on the Fireproof Factory Building. 


Personal. 
b, Wesley Parker, 
Drill & Machine Company, 
Maxwell & Moore 


tormerly with the 
Morse Twist 
is now with Manning, 
in New York 

Wm. C 


the Gas 


who for ten years was 


with ngine & Power Company, 


now in charge of the machine shop of 
the Samuel Moore 
EFlizabethport, N. J 

Wm. B. Murdock, who for some years 
past has represented the Pratt & Whitney 
latterly the Jones & 


& Sons Company at 


Company and mors 
Machine ( 
Manning, 


pany England, 
Maxwell & Moore 


lLamson ‘ompany in 
is now with 


in New York 
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W. H. Tew. formerly connected wi 


the American Locomotive Company, Broo! 
Works, Dunkirk, N. Y., and later with t! 


mechanical engineering department of t 
& Northwestern Railroad, h 


been appointed managing director of 


Chicago 


newly organized German branch of 1 
Standard Pneumatic Tool Company. 
headquarters at Klosterstr. 13-15a, Ber] 
Germany. 


The Chicago Pneumatic Tool Compa 


executive board have just announced t] 


Duntlk 


W.O 


vice-president and general manager ; C 


following appointments: 


Walker, assistant general manager; Th 
as Aldcorn, sales agent; W 


Pressinger, manager air cor 


general 
general 


pressor department; Charles Booth, m 


ager Chicago office; S. G. Allen, manag 
New York offic 

P. H. Patriarche, formerly with ¢ 
cent Steel Company, and Park E. Px 


with Park Steel Company, both of wl 


are very well known in the steel tra 
have formed a partnership for continu 
their own acco 


Patriarche & B 


in the steel business on 


under the firm name of 


They have secured a warehouse at - 
Pearl street, New York \n intin 
personal acquaintance with Mr. Patria 


and his methods enables us to feel 


1 


sure that the new firm will be a very 


itable addition to the steel trade 


Obituary. 


Edward R. Jones died in this city, J 


ary 8, seventy-two years old. Mr. Jor 
was born in Hartford, Conn., and as a 
foundry ot 
Beebe & | 


which was moved to this city in 1840 


he began working in the 


father’s firm, Jones, Fowler, 
under the nan 
though Mr. Jones 


business still exists 


Jones & Kirtland, a 


retired 


1 


Edward S. Hutchins, chief draftsma 
the Bath ( Me.) Iron Works, died Dec: 
rs old. Mr. Hut 


ins was born in Providence, R. I., gra: 


ber 28, thirty-seven yea 


ated trom the Massachusetts Institut 


Technology, where he remained son 


as an instructor, and in 1890 entered 


Bath Iron Worl 


an assistant draftsman. He 


drafting room of the 
hpecame 
draftsman in 1894 
Marcellus Hartley, 
well-known firm of 
now M. Hartley & 
; ‘ ‘ 


January 8, seventy three vears ol 


senior partner of 
Hartley & Gral 
Co., died sudde 
Hartley was a native of this city and 
first business experience brought hin 

contact with guns in the 
Tornes & Sons. In 1854 
Hartley & Grahat 


from which the 


importing 
of Francis 
firm of Schuyler, 
formed, present bu 
has grown. In the early days of the | 
War M1 


Secretary Stanton to purchase arms 


Hartley was sent to Eur 
arm 


Union Army, in which business 


dered most valuable and efficient set 


' . 
He not only secur 


required but larg y blocked tne pl 
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Confederate the 
Mr 


but wealth, and at 


the emlussaries 1n same 
Hartley acquired not only fame 
the of his death 


vas president, director or trustee of fifteen 


line 


Lime 


arge corporations. 
John G 
ral manager of the Springfield Foundry 
Ohio, the 
Fairbanks Machine Tool Company and « 


Sadhu r, Vice-pre sic nt and een 


Company, Springfield, also of 


y 
he Indianapolis Switch & Frog Company 


f Springfield, was shot and _ instantly 


ed by a discharged employee on Janu 
ry 6 Mr. Sadlier was forty-five years 
Id. He was born in Johnstown, Pa., and 
hen twelve Vears old began an appren 
ceship in the toundry of the Cambria 
ron Company \fter serving his time lh 
nt with the Morgan Engineering Con 
w at Alliance, Ohio, and soon becam 
eir foreman. He was after that for 
in of several of the largest foundries in 
Ohio, and later becanx member of tl 
Springfield Foundry Company, assumit 
ire charge f the plant Mi Sadliet 


1 
t member Tt tiie \merican 


beginning at 


Foundry 


is elected pre dent f that body it 
s ecting, held Buttal \t that 
ting he ‘ | pray V1 Proble1 


Some 





New Things. 
ADT HINI 


Machine & Tool ¢ 


PHREADING MEAG 


' t ( kk vel nd () ] ‘ ught ut i ew 
P , 
tT threading Wil cit 
ned espe lv t ] | Oo the end ot 
pe coils Phe machine essentially t 
i mi those previou by the s 
hnpany ep hat t \ ig ha 


SS eee 
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Pulley 


these being mad 


Y 


sheet st¢ 


la, 


entirely 


N 
or 


Company, Onei 


One 


while the other has a wooden rim 
construction of the pulleys 


The 


up separately, 


shown arms, it will be seen, 


stamped the 


giving 


rt 


1 


Cl, 


Uhe 
Is quite clearly 
are 


most 


t 


advantageous shape for combined stiffness 


and lightness, and are riveted 


and to the steel rim, or to the 


secure the wooden rim. Iron bushings a 


used in the hub to fit the v: 


1 
I 
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Bennett 


recently 


, of 
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Fig. 1 is the hardening tank Chis is t 
contain water or other preferred cooling 
liquid. The tank is kept full to the top ot 
pipe c where it overtlows, a « t cir 
culation being maintained during the 
hardening. The water flows down throug 
pipe b and rises in pipes d, of which there 
may be more than here indi 1. The 
pipes have vert ts im the 1 
each other, from which the w cl 
charged Che piece to be hare ‘ hel 
between thes¢ ips dt al 

f th p ¢ ll ve j 

ipidly I hi W eC! 

Phe sto eit tl til tl 
vibratio1 ( { eC c felt t 
be r] ping 1 ny 
lift 2 
mee ersed in the lig 
rl ' nine th 
anit led 
pert ( I ( I 
} 

So U 

o De \ 

( ” 
re So jr 
] } 
Don'ts for Steelworkers, 
I EN 
Sot ‘ 
HH 
Soft St l P ‘ 
} 
f 1) 








104 


effect of working at a black heat and chill- 
ing from that heat is very injurious. 

A forging that is heated locally and has 
work put on it must at some parts be at 
a black heat, and if cooled without anneal- 
ing the strains set up in the black hot por 
tion will remain and render the finished 
forging unreliable. 

Engineers and foremen are advised to 
cut out the following don’ts and place them 
in a conspicuous place in the shop: 

Don’t to the 
heat iron. 

Don’t attempt to put any work on steel 


expect steel stand sam 


treatment as 
vhen it is only black hot. 

Don’t heat the 
required temperature to which it is to be 


steel unless you know 
raised, and the way in which it is to be 
vorked and cooled 

Don’t make steel forgings unless you can 
inneal them 

Don’t try to anneal steel unless you are 
fully aware of the necessary conditions 


Don’t when annealing steel keep it long 
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in contact with anything cold 


ical World.” 
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to be chilled from a black heat by coming 


-“*Mechan- 


Monday, January 13. 


AND 


INDI 


STRIAL 


NEWS. 


The trend of trade in machine tool and 


other lines may be briefly summarized by 


stating 


that 


business is moving with al 


acrity, the period of hesitation which gen 


erally 


marks 


the 


beginning 


of conditions in the 


of 


being conspicuous by its absence. 


the year 


A sign 


machine-tool line is a 


difficulty which some manufacturers are 


lar 


freight, 


transmitting 


import 


one 


is a 
lar 


Mile 


West stating its 
from that cause. 


cars which was 


Pittsburgh that 


the 


ENDING 


is to the 


1900 


NOVEMBER ELeveEN Montus 
Macuinery, MA 8900 Igor 1899 
CHINES, AND PAkKTS : > : 
or-—- o 0 o o o PY > 
2 ~ 2 - 2 + 2 
=} c— | & = E = E 
3 .° 3 re} 3 e) 3 
Zz Q Zz Q Z Q Z. 
Cash Registers........ 1,173 1,008 5 42 ; 
SS rer cus ; wt) Pets 247.5 =7 Si 
Laundry Machinery .. ...... a eee pent Prerre 147.5 
Metal-working........ ete 208,871 |... 4,7 , 
Printing Presses, and 
ee SS ee Ee $7 | nr 
Pumps and Pumping 
Machinery ......... Ed ere 168,92 12,109 
Sewing Machines, and 
STUD DE cs veccerscss|cocces 314,13 74,629 || ocees 88.547 
Shoe Machinery ...... .. 13,4OQ sevens 54,33 $76,403) «0000 
Steam Engines, and 
parts of-- 
PWC occccccecces ng ere ' 21,848 ; 
Locomotive........- 19 140,785 41 408,573 yo2 4,544.35 R03 
Sentionary ....0..00 3 $2984 , 430 Sof 456 . sal 
Boilers and parts ot 
Engines coccsccce oe 131,443 70,092 c. 4,505] -cccce 
Typewriting Machines, 
OMG HATE Ol..0000..00 42,1 »51,Q84 x us 
All other Machinery, 
and parts of........-leeeses 1,583,243 1,692,208 17,772, 
NITED STATES EXPORTS OF MACHINERY OF DOMESTI( MANUFAC 
FIRST ELEVEN MONTHS Of 1Qol 


at the highest temperature or it will crys 
tallize 
Don’t heat steel above the melting point 


of copper unless for welding purposes 


Don’t heat steel slowly when annealing, 


but as quickly as its form and size will 
allow, but cool slowly. 

Don’t let a steel forging that has been 
worked at different times and heats leav 
the shop without annealing. 

Don’t leave any sharp corners about 
steel that has been forged or turned 

Don’t work steel when lead will not melt 
upon it, as you will then make it “rotten.” 

Don’t punch cr stamp steel without re 
moving the strains set up, by either an 
nealing or reaming out the hardened por 
tion. 

Don’t 


heats. 


chill steel from black ot 


Don’t. when cooling steel after annealing 


or heating, allow thin light 


or 


port 


conflict 


ing report of the United States Steel 


poration for the December quarter mi 


part be attributed 


RK 


experiencing in getting castings. 


ichinery 


Dollars. 


iw 


A Ti 


I 


company 


INCLI 


Of simi 


shortage of cars to move 


ge conveying and power 


in the 


‘If to be much embarrassed 
It 


especially marked around 


famine in 


somewhat disappoint 


NovEMBEE 


Number 


DING 


Cor 


Ly in 


Che quarter’s earnings 


proved to be a trifle short of $30,000,000, 


whereas the expectations of sanguine indi 


viduals had run them up as much as 20 per 


cent 


off a little 


tion with the 
a prodigious rat 


doubt beginning t 


higher 


The quotations in the stock 


of the company have in consequence sagged 


It is a patent fact that competi 


steel trust 


IS springing up at 


The b 


experience 


company is no 
the results 


of this competition more perceptibly than 


during the few months of its life, and 


questionably 


when 


¢ 


Ferie¢ ral 


— 


business 


un 


be 


comes a little slower there will be a sharp 


in the market 


The report of the 


United States Steel Corporation does not 


justify 


begun or 
volume of trade 


tion, but the tendency of prices is upward 





is 


a belief that 
imminent 


a 


subsidence 


without 


visible 


has vel 


only is the 


diminu 
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have been ad- 


Wire nails, 
vanced 10 cents a keg. 
One instance of the competition that is 


for instance, 


springing up against the United States 
Steel Corporation is the formation of 

the National 
pany, which is in charge of men who hav: 


new concern, Bridge Con 


been connected with the American Bridg« 


Phe 


headquarters in the 


Company company has establishe 
Fitzsimmons Building 


has 


optioned 47 acres at Monaca, on which 


on Fourth avenue, Pittsburgh, and 
is proposed to erect buildings to cover 14 
Meanwhile the United States Steel 
is broadening out its own opera 
of t 


build 


acres 
Company 
for 


the doubling 


tions stance, 


Homestead 


irmor plate plant, the 


ing contract for wl ich 1s expected to b 
let this month, and which will be complet 
ed by the first of next year ; also an add 
tion to the wire works at Wercester, whicl 
will be used for bale tie purposes 


The most interesting 


piece of machine 
of ) i 


the | 


International 


news the past week in fast is thre 
report that — the Stean 


Pump Company has purchased a 400x1800 
1 


foot tract of land on the Delaware, Lacka 
wanna & Western Railroad in Harrison 


Newark, N 5. 
pla [t is expected that 


suburb of and will build 


there a large nt 
seven 140x700-foot buildings will be erect 
ed there and that employment will be give: 
to 2,500 men 

The Baush Machine 
Springfield, Mass., 


ceipt of some large orders for drills fro1 


Tool 


is reported to be in r 


Compan) 


steel companies. The Pennsylvania Stee! 
Company, Steelton, Pa., has placed an o1 
der for thirty-six radial drills with 9-fo 
the MecClintic Marshall Cor 


struction Company, of Pittsburgh, has o1 


swing, and 


dered twenty-eight drills. The company’ 


business has grown greatly in the past year 


and the few years preceding. It is quit 
probable that in a short time the capital 
stock will be doubled 

Some power-plant work in the street 
railway line that is unusual for a city o 


] 


class is to be done 11 


largest 
\Id 


Electric Company is to equip a new powe! 


any but the 


Baltimore, The United Railways an 


station in which it is planned to instal 


four alternating current 


generators 1 


about 2,000 kilowatts each and direct-con 


nected compound engines of about 3,000 


power each Phe hous 


saber ck & Wil 


horse oiler 


| 
nearly completed and the I 


cox’ Company has already sold the con 
pany at least 5,000 horse power ot boilers 
It is understood that the engines will 
of MeIntosh, Seymour & Co. build 


When the new Chicago 


Pneumatic To 
Company was in 


process Of organizatio1 


it was proposed to include a number « 


other companies in the business, but ther 


was a disagreement between the promoters 


and the scheme was not carried out on thi 


extensive scale they had in view Subse 
quently, it has been reported that anoth« 
trust, “The Standard Pneumatic To: 


Company,” is to be formed and to ineli 


the present Standard and othet promuinet 
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panies. We have investigated this re 
and what we have learned tends to 
w that it is worthy of no credence, or 
ast iS very premature. 
he Standard Pneumatic Tool Company 
yout to erect works in Germany for the 
ufacture of “Little Giant” 
and appliances to supply the trade 


Pneumatic 


Continental Europe. They are now 


hasing machinery for the plant men 
d, which they expect to have com 


This 


ssitated by the unprecedented demand 


d before long move has been 


the company’s pneumatic tools in Eu 


particularly France, Germany and 


ind 


which they are unable to meet, 


recently greatly enlarged 
Aurora, Ill The 
ness of the Standard Pneumatic 


the month of 


they 


ugh 


plant at export 


Tool 


Company during December 


“ was 100 per cent. greater than the 


responding month of 1900, and they 


that there is every indication for a 


yportionate increase during the 


pre sent 


here is excellent reason to believe that 


comotive plant will be established in 


Canada by the American Locomotive Com 


President S. R. Callaway of the 


ympany has been in Montreal within the 
week in conference with Canadian 
ilroad magnates, and while there was 


1oted as saying: 


“We should like to and 


ibably will establish locomotive works 
ere, but nothing has been decided yet.’ 

During the six months ended December 
the United 


States and officially numbered by the Bu 


1901, there were built in 





uu of Navigation 717 rigged vessels of 
34,073 


gged vessels of 179,229 gross tons for the 


gross tons, compared with 568 


rresponding six months of 1900. Canal 


ats and unrigged barges are not in 


uded. The principal decline, 19,762 tons, 

i son the Atlantic seaboard and is attributa 

le to work on several large ocean steam 
which will be completed during th 

ng six months 

( Mass. ) 

Company has on hand a good deal of work 


the New York office, 


ng which is the following: 


Fitchburg Steam Engine 


d through 
Thre e 300 


power engines for the 


( nef 


compound 
{ N. 2 Electric 


of which has been shipped; two 


OTTO 


Company 


t 


nd one 125 horse-power compounds 
electric plant or a Porto Rico plant 
a 250 horse-power engine for an 


light station in Bath, Steuben Co 


me 100 and one 300 h rse-powel 
umpton, N 
engine for 


N.Y 


precise ly the 


ric lighting at South 


00 horse-power simpl 
c-light station at Coxsackie, 
unple of a tendency 
formation is illustrated 
uuincement of Goodell & Waters 
idelphia—one of the constituent 
the American Woodworking Ma 
have purchased 


\m 


Company 


of trust 


mpany—that they 
1 of their business from the 


Machine 


ra branch of that 


Woodworking 


long ra part ¢ 
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concern. They further state that they have 
sold their the Cresswell & 
Waters Company, where the wood-working 


business to 


machinery department will be as hereto 
fore under the direct personal supervision 
of Mr. Daniel A. Waters, the 
ident and general manager of the Cress 
well & Waters Company. The 
pany will control all patents and patterns 
of all the machines bu 
Tainter & Co., E. C. Tainter & Co 
Goodell & Waters. We have already men 


tioned the reorganization of the 


vice-pres 


new com 


It by Power & 


and 


\merican 


Woodworking Machine Company Phe 
following statement of their changes and 
plans for the future is contained in a letter 


by Hiram Duryea, chairman of the 


holders’ committee to the “New Yorl 
Journal of Commerce intended to coun 
eract the impression that the consolidation 


is generally disintegrating : “*The American 
Woodworking Machine C 
trust All of thi 


by the company were owned by it in fee 


ompany was not 


properties operated 
lhe company was organized in 1897, at 


a time of great depression in business, and 


several of the plan s which were acquired 
were unfavorably located and unprofitable 
The company defaulted in the interest 
mits bonds, and the bondholders appoint 


eda 


and to take such 


committee to foreclose the mortgage 

further steps as the com 

mittee might deem necessary in consery 

ing the interest of the bondholders. The 

mortgage was foreclosed. In October last 
f 


all o 


and were bought in by 


the underlying properties were sold 


the bondholders 


committee, and have been vested in the 


\merican Woodworking Machinery Com 
pany, which company was incorporated in 
for the 


the State of Pennsylvania purpose 


f acquiring and operating the said prop 
erties 

“The policy of the new company is to 
To that end 


sold 


One of the plants which it was contem 


concentrate its manufacture 


some plants will be dismantled and 


plated to dismantle and close, as above 
indicate d, was the Goodell & Waters plant, 
of Philadelphia 


fers 


to which your article ré 

That plant represented less than 4 
per cent. of the company’s manufactur 

Che manufactured at 
the Goodell & Waters plant has been, and 
is now, being manufactured in the com 
; of the 


company's business suffers in no way, but 


class of machinery 


other plants The volume 


pany s 


instead, is decidedly benefited bv the sale 


of the Goodell & Waters plant 
The writer may vy, further, for your 
formation tha e American Wood 
working Machinery (¢ ipany is abundant 
lv capitalized upon a cash basis, is enlarg 
ing its plants w proposes perate 
ind is re-equipping them with the m 
approved machine tools and appliances f 


economy and improvement in construction 


and for that enlarged bus! 


deve loped ; that the 


ness which it ha 


‘ompany is in a higl 
prosperous condition, 
templating disposal of plants in a 


f curtailing its business, its purpose is to 


facilities so as to greatly enlarg 


increase 


and perpetuate its business 
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It is estimated that there will be 
Chicago a market for steam ergines to t 
extent of 100,000 horse-powel t sO 
as the question ol the extension t the 
street railway franchises 1s settled r} 
street railway comp a ot Care v 
thead with imp mprovements they 
have in prospect until their future sta 

Ss determined Me mw ( rec I 
wav bus s S { g rapidly tl 
presel pows ( \ ( ided 1 
ill the railway d_ the has ab 
been reaches rf ( e ait 
tv tl \ ‘ \ horrow 
engine capac p Bb ri 
face l elevate ‘ 1 thre 

ximut OV ve eX 

ve pure er f pow early d 
lt | rik I p Vel ( \ oC ind 
general opi frot ‘ pective « 

) S 5 ] LOO ‘ hye ve 

| 1 Wa OO 

Phere good ¢ d f ping 
machinery imong rec t p ( iS¢ being 
the citi t Chicag 1B t Bl c 
engine are quit i( Vely ug] t] 
steel propertu being among e mort 
needy ve Lhe ( ( been ] { 
transactions of that de cription of late 
the egion and the Birming 
ham (Ala.) district » a live seeke 
for blowers Che miscellaneous manutac 
turing trade presents much business t 


to he plac d 
Tail 


view for the engine builders 


between now and next spring \ 


business in engines was transacted during 


the holidays and a volume perhaps not 


‘ 


quite so fair since the turn of the year 


The year starts off quite moderately in 


fact. but there is no et! d to the mquirie 


in sight 


1 
(sas engines are well 


in po 


of activity Representatives of maker 


here uniformly report a brisk inquiry and 


sales for all ‘ J. R. Detweile 


good 


has one inquiry tor three 650 horse powell 


Standard 


other inquiry for two 1,000 horse-powe 
ind one 500 horse-power gas engines, witl 
good prospect that thev will oon he 
numb Ig ( ne I iking the pla 
f motors supplied b irrent” electricity 

Phe ¢ rado Fuel & [ron Company ha 
bought from the Allis-( Imers Company 
nother mill engine I bout 2.000 hors¢ 
power f Pir d ‘ A. L. Ide & 
( ‘ nn rse-power « 
g e Burlington road for the op 

I ght-m electric branch ex 

tending from Deadwood to Leeds, S. D 
Phe boiler trade is active, corresponding 
ders of the Oil City Boiler Worl 
250 wate tube b er for e Detroit 
ricator Comp ny nd tw of 125 ] ' 
power each to the Crystal Ice Compa 








TOO 





One prominent wood-working machinery 
company has decided against any present 
the 


enlargements of works on the ground 


of a falling off in foreign trade. 





Quotations. 


New York, Monday, Jan. 13 


Pennsylvania Foundry Pig Iron, Jefsey 
City delivery: 
No. 1 X $17 15 @$17 65 
NO) 2 Beas act ; 16 65 @ 17 15 
No, 2 plain »sss0 16 35 @ 16 65 
Gray forge... 15 25 @ 15 75 


\labama Pig, New York delivery: 
No 
No. 2 foundry, or soft. . 15 75 @ 16 
No 3 
Foundry forge, or No. 4.. 14 75 @ 15 
Base 


mill price on dock, 1.68¢ 


1 foundry, or sofi 
foundry 


brands, 
lots. 


Bar Iron sizes—Refined 


in carload 
from store, 


some are willing to quote as 


low as 1.90c., but 1.95 @ 2.00c. is stated 
to be the general price 

Tool Steel—Base sizes—Good standard 
quality, 7¢.; extra grades, toc. and up 
vard 

Machinery Steel—Base sizes—1.90 (@ 


from store 

Cold Rolled Steel Shafting 
From store, 2'4 @ 2le 
Lake 


electrolytic, 11 @ 11% ge 


2. OOC 
) 

Base S1Zes 
Copper Ingot, Il’, fa 11 7/2C 


casting, 


Pig Tin—In 5- and 10-ton lots f. o. b.. 
New York, 22'4 @ 2214e 

Pig Lead—For wholesale lots, 4c., with 
02'2 (2 .o5¢. extra for carloads 

Spelter— 4.30 ( 4.40c. for ordinary qual 


ity, New York delivery 


Antimony Cookson’s, 10 1 @ Iro'4e 
Hallett’s and U. S., 8% @ &3Kc.: Italian. 
7'¥4 (a Sc 


Lard Oil 
hok sale 


Prime City, 82c. in 
lots 


New Corporations. 


New Jersey Locomotive Co., Paterson, N. J. : 
object, manufacturing locomotives, ete 
tal, $100,000, 


tiss, J. 


eapi 
Incorporators: Alfred L. Cur 
Clinton Walker and Fred W. Cooke. 
Marshall-Wells 
000,000, 


Ilardware Co capital, $2, 
Incorporators: Thomas J. Davis, 
Hollister, Frank Hicks, C. S. Trem 
elling and bh. A. Hicks, all of Jersey City, N. J. 
419 Market 
manufacturing electrical de 
$50,000, 


Theodore 


Shaw Electrical Co., 
Camden, N. J 
capital, 
Shaw, Wm. 


street, 


vices; 
Elliott 
tin. 


Incorporators: J. 


Gibson, George H. B. Mar 


A certificate of incorporation has been filed 


in Delaware for the Kingsley Patent Boiler 
Co., of New York (capital, $1,250,000), to 
manufacture and sell boilers and other ma 
chinery 

Columbia Clock Co., Main street, East 





Orange, N. J 


movements of all 


manufacturing electri 
capital, $125,000. 
Mapletoft, 


object, 
kinds ; 
Childs, Jas. R 


eal 
Ineorporators: C. VY. 
It. N. Smith 

2483 Wash 


object, manu 


American Brick 
ington street, Jersey City, N. J.; 


Machinery Co., 


facturing brick machinery S1LO0,000 
Edward 
Beeker 
Marine Governor (¢ 
Bolly, N.. d.; mann 


capital, $1,000,000.) In 


eapital, 


Incorporators Cole, Geo. H Bonte 


con and Axel V. 
International ‘o.; prin 
cipal office, Mt. 


facturing machinery : 


object, 
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ccrporators: Joseph Rowell, Wm. 8S. Randell, 


Cc. Foster Cox and others. 


Ek. P. Holden Machinery Co.; principal of 
fice, 419 Market street, Camden, N. J.; ob 
jeet, manufacturing machinery, etc.; capital, 
¥500,000. Inecorporators: Geo. H. B. Martin, 
Wim. IF. Eidell, John A. MacPeak. 

Automat Co. of America; principal office, 
$19 Market street, Camden, N. J.; object, 


manufacturing automatic machines; capital, 


$250,000. Incorporators: Frank Hardart, 
Alfred H. Lippincott, Joseph V. Horn. 

Jackson Typewriting Machine Co.; prin 
cipal office, 525 Main street, East Crange, 
N. J.; object, manufacturing typewriting ma 
chines, ete.; capital, $500,000. Incorpora- 
tors: Alfred G. Brown, Albert R. Palmer and 
John R. Turner. 


Tire Co.; principal office, the 
Building, 15 Ex 


object, manu 


Hird Cushion 
Corporation ‘Trust 
change place, Jersey City, N. J.; 
tires, capital, $200,000 In 
Louis B. Dailey, Clifford W. Per 
Meeker. 


Company 


facturing ete 





corporators : 
kins and Aug. O. 

sourne & Co., Ltd.; principal office, Second 
streets, Elizabeth, N. J.; 
and manufacturing 
$100,000.  Incorpora 
William F. Proc 


Trumbull ob 
buying, 
machines ; 
Frederick G. 
Alexander and 


and 
ject, 
ing 
tors 


tor, D 


selling sew 
capital, 
sjourne, 

others 
419) Market 
manufacturing 


Pacitic Hlardware & Steel Co., 


street, Camden, N. J.; object, 


hardware, ete.; capital, $10,000,000. Incor 
porators: Augusta K. Gibbs, E. A. Selfridge, 
Chas. I. Miller, Ht. J. Morton, Louis Sloss, Jr., 
A. L. Seott, Joseph Sloss, Db. H. Kane 
McWhorter Manufacturing Company; prin 
cipal office, Blackwood, Camden Co., N. J 
object, manufacturing agricultural imple 
ments; capital, $60,000. Incorporators 
Francis S. McWhorter, Wm. A. McWhorter, 
Samuel A. Hendrickson, Wm. A. Hendrickson 


New Catalogs. 


My ers 
on 


Company, Spring 


The 
field, ©O., is 


Robbins «& 
sending 
its protected type, direct-cur 


application a new 


pamphiet about 


rent dynamos and motors, which concise!y 
states the points necessary to buyers It is 
8x10 inches in size 

The Link-Belt Engineering Company, Nice 
cown, Pa., has published a little pamphlet 
(31,x6 inches, standard size) illustrating and 
deseribing the mechanism and utility of the 
Renold high speed silent driving chains, 
which, as we have already announced, the 
company is now manufacturing in this coun 
try 

The Cc. W. Hunt Company, West New 
Brighton, Staten Island, has published a new 


pamphlet, No. 0117, on its steam hoisting en 


gines, which explains the merits of their con 


struction in a specific and interesting manner 


No. ©1115, relating to electric hoists, also 


comes to hand Each pamphlet is 65 x9', 
inches. 

Ilenry Disston & Sons, Philadelphia, Va., 
have published a 1902 price list which sets 


forth their extensive line of saws in imposing 


array There is also shown an assortment of 


and machines for gumming, chamber 


sharpening and repairing saws, besides a 
The 


tools 
ing, 
line of wire gages, files, rasps, ete 
eataleg is 7x10 inches 

We 
pamphlets in which 
Brooklyn, N. ¥ 
Among 
power 


received a set of the sectional 
the E. W. 


conveniently 


have 
Bliss Com 
pany, catalogs 
topics are 


“Stiles” 


products the several 


its 


“Bliss”  ineclinable presses, 


power punching “Bliss” straight 


presses, 
drop hammers and trim 
and 


sided power presses, 
drawing 


foot 


spinning 
The 
inches 


ming presses, presses 


tliss”” and screw presses 


lathes, 


general these booklets is 5x7 


size of 
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Electric Cin 
us some pamphlets desc 


One is a ha 


The Triumph Company, 
nati, O., 


ing its generators and motors. 


has sent 


some pampmet showing the construction 
the armature, magnets, ete., in detail 


also motor applications to machines from 
egg-beater to a double punch and shear. 

direct-conne: 
types 


other publication relates to 


generators of engine and marine 


third to belted generators and motors of s 
speed. These pamphlets 


and moderate 


9% x6%, inches 


Manufacturers. 


Lebanon (Pa.) Boiler Company 


the construction of a 


The 


begun new shop 


be erected fo! 


Baltimore, Mad 


A factory building is to 
Bagby Furniture Company, 

The Moore Wichita, 
an addition to their foundry 


Kan., will b 


and 


Bros., 


STOVE We 


A four-story factory will be built in | 


Island City, N. Y., for the Cook Electric ¢ 


pany. 

The Fiberoid Company of Newbury 
Mass., proposes to erect a number of 
buildings. 

Stanley G. Flagg & Co., iron found 
Philadelphia, Pa., will enlarge their plan 


Pottstown 


An ice-manufacturing plant will be ere 
for the Kansas Ice & Storage Compan 
Salina, Kan 

The People’s Ice & Coal Company 


plant in Findlay, O., at an estin 


$50,000. 


buiid a 
cost of 
prepared for an 


Plans are being 


to the plant of the United Illuminating ¢ 
pany, Bridgeport, Conn 

Work has been commenced on a new 
dry of the Novelty Stove & Manufa 
Company, Savannah, Mo 

The Union Steam Pump Company, I 
Creek, Mich., is inereasing its capita 
from S250,000 to S28S5,000 

An addition is being added to the p 


Camden (N. J.) & 


Cooper ¢ 


house of the 


along reek 


Railway 
A new f: building is to be erect 
Waterbury, Waterbury | 
Foundry & Machine Company. 
David IH 
Piiladelphia, Va., 


1etory 


Conn., for the 


2815 American s 


Stroud, 


will build a new $1.5 


sS 


manufacturing rug 


factory for 
the \ 


Comp 


being erected to 
Worsted Mills 


Broadway, Cleveland, O 


An addition is 
of the Cleveland 
No. 1742 

The <A \W ( 
pany, Vittsburgh 


Manufacturing ¢ 
the 


adinan 
Pa., is in market 


25 or 30) horse engine 

The 
Company 
station at 


power gas 
Valley & Philadelphia Tr: 
decided to 


Sellersville, Va 


Lehigh 
has locate its 
power 


The Hard 


of wire mattresses, 


Manufacturing Company, n 
tuffalo, N. Y., has p 


to put up a $39,000 factory building 


James F. Malloy & Co., manufacture 
buckles, New Haven, Conn., are building 
addition to their factory on Grant street 

The American Sueet Tron Companys 


awarded the contract for the erection 
addition to its plant at Phillipsburg, N 

Che Locke Insulator Works at Victo 
tario County. N. Y have largely been b 


that they will be rebuilt at 


Building 


stated 


It is 


The Osmun Manufacturing «& 


pany is being organized at Pontiac, Mi 
manufacture bricks and building mat 
Tate, Jones & Co., Pittsburgh. Ta 


contracted to furnish a 2,000 horse 
rope drive to the La Belle Iron Works, \\ 


ing, W. Va 
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It is stated that the New Berlin Bridge (N.Y.) Malleable Iron Works, so as to increase turning mill, one keyseat slotting machine 
Company, New Berlin, Conn., has purchased’ the daily output from less than 20 to about several small drill presses and several small 
ground near Sewickley, Pa., on which it will 75 tons. The controlling interest in the com lathes The smith shop will be 25x50 feet 
build a plant. pany has recently changed hands equipped with hand, traveling and gib cranes 
one steam hammer, bolt threading machine 


The Columbia Water Company, Columbia, Roberts Brothers. of Baltimore, who for 


’a., is having plans prepared for » erecti . yunch, shears, bending rolls, blast fans 
Pa., is having plans prepared for the erection two seasons have operated the plant of the : : i nap ‘ r I} 
f a filter ‘ ave i ai ‘apaci ; Sali . , ‘ ‘ to be driven with electric motors ie foun 
of a filter plant to have a daily capacity of Salisbury (Md.) Canning Company, will erect a 7 * pave I 
= zi F $n wi ry will be 45x150 feet, equipped with pow 
2,000,000 gallons. a canning establishment in Salisbury rhe reise . : sip pp —— 
, gNnaeci ° +1 o> traveling crane, Cupola » tons capacity 
Work has been commenced on the new plant C@pPacity of the plant will be 35,000 to 40,000 * 
ins per day blast fan, casting mill rhe wood shop wi 
of lati ¢ v . ) ‘ _ Shar cans per das ‘ 
f the National Foundry Company at Sharon, ie hn enh & het stot Glee ton 
ear Cincinnati ) . C. Robi i , . ; 
near Cincinnati, O. C. C. Robinson will be Contracts are beings awarded for the new equipped with planer yinter, cross and rip 
the q<umene! manager. ° plant of the Bradley Manufacturing Company, saws, boring and turning machine, band saw 
‘lue Cadwallader Tin Plate & Metal Com Pittsburgh, Pa. The works, which will be and wood lathe rhe plant will be operated 


pany, Pittsburgh, Pa., is a new organization, located on Preble avenue, Allegheny, will be by one Houston, Stanwood & Gamble 75 horse 
formed by Geo. A. Cadwallader, F. H. Good, equipped for the manufacture of the Willans power engine and one 100° horse-power hori 








Samuel Hunt and others central valve engine zontal tubular boiler rhe entire plant wil 
The Redding Engineering Company, Pitts The Dowerman Rivet & Bolt Manufacturing be heated with steam rhe lighting plant wi 
urgh, Pa., has recently commenced the manu Company, recently organized in Pittsburgh, be direct connected and of about 20 kilowatts 
facture and installation of power and pump Pa., has secured quarters at Thirty-second capacity The company would be pleased to 
ng machinery, valves and fittings and Smallman streets, where it will manu receive quotations on i material mentioned 

The R. Herschel Manufacturing Company, f@¢ture boiler and structural rivets of Besse except boiler, engine, radial drill and boring 
mower knives, ete., Peoria, Ill., will probably mer and open-hearth steel mill, for which they have placed their ordet 
put up a 180x120-foot factory One feature rhe Vulean Machine Company, Wilkesbarre, — _ 
will be a 300 horse-power engine Pa., were given the contract for two 24x48 . W t 

aa “iad Diamine stumateenn: ville cna Se WAN, Wl Gale Vien Salk oils: a Miscellaneous Wants. 
bout $30,000 in the construction of a nev plant of the Heecla Coke Company in Mt Pen See he erted une t} 

lens: To shi} < : { 
shop at HIludson, Wis., for the construction Pie ant Township, Da Wm. G Wilkins, head at 25 cents a@ line, cach tesertior Co] 
and repair of passenger equipment Pittsburgh, was the engineer should be sent to reach us not later than Sat 
= ‘ ij ‘ s j eel 
. " ardawo4 reine , ‘ 
In Franklin, N. H., it is stated that the It is reported that William R. Dougherty insirers addressed to our ee ( " 
Roston Excelsior Company is negotiating for Philadelphia, Va., has been awarded the con rarded 
—_ tthe - ‘ ‘ 7 _ P } va } ! eel 
he purchase of Eastman’s Falls for the pur tract for the erection otf a power-house a Gear Wheels, ge: itting. Gran p. 1S 
pose of constructing a dam and an excelsior Woodbine, N. J for the Woodbine Land & Caliper cat, free I. G. Smith, Columbia, 
nill Improvement Company lans are by Samuel Punches & dies. Wal.M.Wks.,Waltham,Ma 
ae ; : ; Hall Day, architect, of New York Wanted —Improvements in grinding machi 

Che Sharon (Pa.) Coke Company is prepat Me 4 e ert Address Box 1435, Providence, R. | 

ng plans for the erection of a modern by Fr. Arrowsmith, of the Arrowsmith Ele For Sa Britis! s of rolled t 
me alice tr Comp: t te ing ll b t vs eo eine ; : ; 
product plant It will consist of 312 ovens, sin mpany, Ltd., Reading, Pa., will b i" vis Address “Vise AMI MACHINI 
and will have a capacity of about 1,200 tons prime mover in the Eleetrie Alliance Com | e mahine and experimental work | 
daily pany, tor which a plant is being equipped ns Type Justilier Co., Hartford, ¢ 
Ilerman Slichter will be the manage! Vai and tine mach’'y to order; model ! 


Che Fred Macey Company, Ltd., office fur 





ous electric appliances will be manufactured k specialty, EB. O, Chase, Newark, . 4 





ture manufacturer, Grand Rapids, Micl S| , i ne | mach'y nal 
is taken out the permit for a factory, the The Magnetite Foundry Company, 8 foundry w d. M vy Mfg. ¢ K 
. . » ‘ Louis oO s rec vy take I lore ! ! 
stimated cest of construction of which is US, Me., has recently taken on some large mond Valley 1 | Lm 3 
£45.000 contracts which With previously secured ot Wanted nme for grad 
. : ders for castings for forward delivery, pra eylind ‘ d hand prete 
It is reported from Chester, Pa., that the tleally tal + ae \ 14 \ Capacity care AM ‘ MACHINI 
pe R . . Ci . ake up iit enupacli 0 mwril lie 
Guffey Petroleum Company will erect a $1, mpany ; p! Wanted —Partt who understand 
i ye compan) is howevel! contemplating furthe . 
00,000 refinery, in which a new process, ldi ~~ ; struction of gus enpitn ned pcre 
: : : additions to tts plant ts] athe ire \ VNIACHINI 
volved by W. H. Warren, will be put in ; i 
ration. The Republic Iron & Steel Company is cor \ middle-aged mat ith Is ire’ ext 
: sidering the erection of a large steel plant at en in ‘ ae ig end ¢ ' 
It is rumored that the Louisville & Nash r) L " I . facturing business, w ‘ oO purchase n 
: . i 1omas, in the sirmingham (¢Ala.) district ter { , mad son ‘ st with a WW 
» Re "OF shops ¢ Nev eecatur li sre eres i i 1 
le Railt id Lops at f v Decatur, Ala., are rhe Sloss-Sheflield Steel & Iron Company and manufacturing busine tox 316, Am. M 
m to be enlarged again and that the com t] ‘Tent . | ' P nufa sing 1 
. ‘ ie ennesset (oal ron tnilroad Com ul ase! ! rbit inufacturing | 
ny is figuring on manufacturing its own pany ios ; : ot. 100x180 feet nachine hop, S2x6S, tv 
Fi propose o nake port: t ‘ tensio ‘ 
es there. : ! = ‘ty un xten . story wit line shat ind gasoline pow 
in their operations foundry. 40x54. new modern equipmen yond 
New furnaces, a tramway and other im Th6. Miami ‘Cos , . Sto ; location: for sale cheay te Ia ( M 
; . e am oncrete Stone ompany, re : 
ovements are being made to the plant of , ' : _— son, Wis 
. cently organized with a capital stock of S100 " 
e Damascus Bronze Company, Allegheny one, 3 ~.-_ : te ek l Foundry in eastern Pennsylvania, maki 
> : — weioA ‘ rish, . ' cAfee, Fre ; ox if chine stings rule 
l'a., which will give an increased capacity of — \)4., ow Teel igs » ead | _ oy A a e ween Beane 
( SKeEY, weoree ~6k;ObeTTSON ane rePOrge (; o Hike CO ric Vithi ( thet it ia 
per cent ” ' ' , ' ‘ 
i Metzger, expects to place about $50,009 (28 concern Tor Turn ing strict!) 7 n-& 
The Willingham Cotton Mills Corporation, worth of new machinery in the plant to be ae ee ea om a 
er ‘. ea na ’ : = te z ' . . _— vu eare MERICAN Act ‘1 
icon, Ga., has increased its capitalization installed at Waterville. O institutions retirin — busines hay 
$150,000 from $100,000 The object is to machine tools. brass and wood workin " 


: . 3 It is stated that the Sharon (I’a.) Stee 
ike extensive improvements in and additions . : el chinery will tind it to their interest to corre 


> ; ] rrl, Ti ‘ ’ ¢ : 
the plant. Hoop Company will shortly begin work on ad pond with us We purchase complete plan 
d ditions and Improvements to its plant that or handle them on com ‘ ‘ Wormer Mas 
rhe Youngstown Steel Casting Company, will cost about $1.000.000 The mpany it Co., 55-50 Woodbridge st W Detroit, Mik 
at ° ’ * company) l 
uungstown, O., has organized by the elec tends to build it wn open-hearth st plant Wanted Partner with capital mental 
I l Ss « e earth steel plan 
mof k. B. Lawrence, president T. B. Van “e comprehension and enterprise, to engage 
\Istiz - sisal fol % R ‘ and tw adaitional mil f the manufacture in lucrative business. foundry nd machin 
LIST ‘ e-pres , mi gers Se ¢ 
1e, ce-} dent ; hn ogre . of steel hoops and cotton ties shop, centra New York excellent railroad 
ary and treasurer shipping facilities ; good field for repair work 
i : ; rhe Vulean Manufacturing Company, Ditts saleable products to manufactur pportur 
arrison Brothers, ft *hilade ‘ | , . re / I ea TUES : I : 
' " ' ( oO Philadelphia, Pa burgh. Pa and the Fullman Company, same itv for earnest man desiring business of mag 
interested in the development of bauxite place, have ’ dated their interests undet ituce \ddres Experienced Mechar 
i . have const ated thei erests dk 
Floyd County, Ga It is said that they th Box 40. Am ‘ Maci ' 


name of the Fullman mpany Offices 
ntemplate the erection of a $100,000 reduc 


and works will be established in the Imperial 
n plant near Rome Power ui “ise ere a : a , o Wants. 


yg gene | ) ‘ 
The Keystone Foundry Company, Union trical engineering and designing, ma nists 
: Nituat f Iielp Ad o 
n, Pa., will double the capacity of ts tool making. et« vill be earried ! heal vale i} hea Rate / ‘ 
nt in the near futur \ building, 75 1D } , or of ti 1 t , 
rile yuilding, 7x1 rhe American Ma ne ompal Loui " . 
will be added to the plant, to be used " ‘ me 109 © tise inder : 
; ville, Ky., h ie foundation most cor epte o i no a fisement abhyre if 
dilator departme! } 
:' aia plete for its new shop. The plant will cor i) h and copy should be sent to reac 
\ paper pulp and sugar plant is to be sist of machin hop, 5Ox150. feet 10 fe f f ter the Sa / } 
ted at Wichita, Kan A Mr. Dennison is high, fitted with power traveling cranes rst t 1 led " ant 
inently identified with the movement nd second stories. also gib crane lo ‘ ‘ nee neni f hich the 
enty thousand dollars’ worth of machinery nresent outfit of machinery will be added on not to b arded: but ren 
Ir 1 I } - ; ; ; furv [ / not thee ‘ J 
already een purchas d j2-ineh Niles fu universal radial dri oon j i} ft ; By “a tte 


is intended to enlarge the Lancaster special 72-inch Niles horizontal boring and ‘ mendatir f pap 





108 
should not be enclosed to unknown corres- 
pondents. 
Situations Wanted. 
Competent machine shop foreman desires 
change; Al references. tox 52, AM. M 


technical graduate, 


Experienced draftsman, 
i AMER, MACHINIST. 


wants position. Box 64, 
Bookkeeper, 20; card system; thoroughly 
proficient ; Al reference. Box 62, AM. MACH. 
Thoroughly competent man desires position 
us chief engineer of power station. sox 43, 
AMERICAN MACHINISY?. 

Foreman patternmaker desires a 
can save salary with 10 or more men. 
5, AMERICAN MACHINIST. 

Superintendent, experienced in manufacture 
of dynamos, motors, arc lamps, tools, ete., de 

engagement. Box 85, AMER. Machi 

Mechanical engineer, 26, graduate of Swe- 
den, with 4 years’ experience, wants position 
us assistant superintendent. tox 63, AM. M. 

Foreman brass tinisher desires engagement ; 
up in all branches for marine, sugar-house 
and chemical work; best of references. Ad 
dress “Brass,” care AMERICAN MACHINIST. 

Designer, expert draftsman, wants respon- 
sible position ; experienced in printing presses, 
paper bag, metal forming and fine automatic 
machinery. Box 5 AMERICAN MACHINIST. 
draftsman permanent 


change ; 
Box 


sires 





Designing desires 


position with progressive tirm; 12 years’ ex 
perience; well up in all details of modern 


shop practice. Box AMER. MACHINIST. 
Mechanical engineer and draftsman, prac 
tical man, to lay out and superintend erection 
foundry, steam plants and general work, open 
for engagement February 1. tox 20, AM. M 
expert designer, 28; experienced in gaso 
line and steam autocars, automatic machin 
ery, printing presses, ice machines, etc. ; shop 
experience ; technical graduate. Box 61, A. M. 
Practical machine designer, technical grad 
uate with shop knowledge, 10 years’ experi 
ence intricate automatic machinery and tools, 
light and heavy, wishes to change. Box 51, 
AMERICAN MACHINIST. 
Mechanical engineer, 
3 years’ shop, 2 


university graduate, 
years’ business and 6 years’ 


hoard experience, competent designer and 
draftsman, linguist, seeks change. tox 66, 


AMERICAN MACHINIST. 

Graduate of M. I. T., with 7 years’ practical 
experience, now head draftsman cotton manu 
facturing and printing company, seeks respon 
sible engineering position; refers to present 
employers. tox 33, AMERICAN MACHINIST. 





Toolmaker, machinist and draftsman, 39, 
experienced experimenter and _ thoroughly 
familiar with the manufacture of small and 
medium machinery, employed in New York at 
present, wishes to make a change. Box 68, 
AMERICAN MACHINIST. 

A designing draftsman and practical ma 


chinist, with 18 years’ experience in the me- 
chanical engineering line, desires position as 
mechanical superintendent or chief drafts 
man; salary not less than $30 per week. Box 
D4, AMERICAN MACHINIST. 

Situation as superintendent or general fore- 
man, by practical machinist ; wide experience 


as workman and in charge of shops: fine 
executive ; good manager of men: finest refer 


| 
| 


AMERICAN MACHINIST 


12 years experience as foreman; Al refer 
ences. Box 50, AMERICAN MACHINIST. 

Man of 14 years’ experience on small inter- 
changeable work, including apprenticeship 
with one of the most prominent concerns In 
the country and in positions of responsibility, 
is open for position as foreman or assistant 
to superintendent; Al _ reference. Box 56, 
AMERICAN MACHINIST. 

Situation wanted in brass or copper rolling 
mill, as foreman or assistant foreman, by a 
young man who has had 8 years’ experience in 
rolling mill work; references from former and 


present employers ; not particular as to loca 
tion of mill. Address has. E. Moore, 1502 
Fairfield ave., Bridgeport, Conn. 

Machine shop foreman, at present em 
ployed, wishes to make a change; 12 years 


in present position handling from 75 to 100 
would like posi 


men on large engine work; 

tion with a firm building marine or water 
works engines; first-class references if re 
quired. Address ‘Marine,’ care AM. MACH. 


Help Wanted. 


Wanted First-class toolmaker and one ma 
chinist. Address Day Mfg. Co., Lake View, 

Y., for 30 days. 

Wanted—Competent draftsmen with broad 
experience in machine tool designing rhe 
American Tool Works Co., Cincinnati, 

Machinists wanted, first-class floor men, 
$2.35 per day, in 9-hour shop, 1 hour from 
New York. Address Box 57, AMER. MACH. 

Wanted— Mechanical draftsman; one famil 
iar with mining machinery; state salary ex 
pected. Address M. I. L., AMER. MACHINIS1 

Draftsman wanted; detail 


designer and 


first-class tracer on sawmill and compressed 
air work. Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Wanted——By Struthers, Wells & Co., War 
ren, Pa., a first-class assistant foreman for 
boiler shop; write at once for particulars, 
stating experience, etc. 

Wanted—First-class foreman for machine 
shop; must have first-class references; a 
Western mechanic preferred. Address Box 
60, AMERICAN MACHINIST. 

Wanted—-Number of patternmakers, ex 
perienced on compressor or steam engine 


work; none others need apply. Franklin Air 


Compressor Co., Franklin, Pa. 
Draftsman.—-Wanted—A first-class me 
chanical draftsman, good detailer, for motor 


carriage work. Reply, giving full particulars, 
to Box 58, AMERICAN MACHINIST. 

Turret lathe foreman wanted, with experi 
ence on Gisholt and Jones & Lamson ma 
chines, capable of getting out special tools for 


same. Box 31, AMERICAN MACHINIST. 
Wanted—Draftsman, familiar with ma 

chine tools, to work on details; steady em 

ployment to right man. Apply, stating age, 


experience, salary expected, Box 18, Am. M. 


Wanted—-A good detail draftsman with ex 
perience in locomotive work; must be quick 
and accurate; state age, experience and sal 


ary. Apply to The Canadian Locomotive Com 

pany, Limited, Kingston, Canada. 
Wanted—A good machinist who can take 

charge of machine shop in a bridge works and 
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mechanics: we invite application from pat- 
tern makers, molders and machinists. Ad- 
dress the Westinghouse Machine Company, 
Last Pittsburgh, Pa. 

Wanted—First-class mechanical engineer, 
experienced in the design of electrical ma 
chinery, to go to Europe; none but experi 
enced, first-class men need apply; suitable 


man will be paid a high salary. Address Box 


69, AMERICAN MACHINIST. 
Wanted—Foreman to take charge of ma 
chine shop in western Pennsylvania, manufac 
turing gears and machinery; must be experi 
enced and up to date; state salary expected ; 
position permanent, with opportunity for ad 
vancement. Box 32, AMERICAN MACHINIST. 
Wanted—Foundry foreman; machine tool 
and light work; employing about 40 molders ; 
must be a good mechanic; good manager: 
able to secure results and make good work: 
state age, experience, references, salary and 
full particulars. Box 41, AMER. MACHINIST. 
Wanted-—-Foreman machinist, thoroughl) 
familiar with the manufacture of pneumatic 
hammers: he must be capable of handling 
men and machines to get out work up to date 


steady work and good pay to right man; state 
age and references. Address Box 40, AM. M 


Wanted——-Thoroughly competent foreman 
on machine tool building, experienced in build 
ing pipe threading machinery, familiar with 
methods of producing duplicate parts on tur 


ret lathes; give age, experience, salary ex 
pected and references. Box 28, AMER. MACH 

Wanted—A young man, experienced in of 
tice work, familiar with machine tool busi 


ness or from export house, with knowledge ot 
manufacturers of tools and machinery; must 
write good hand and be familiar with keeping 


costs and entering orders; good position to 
right person. Address Box 59, AM. MACH. 
Wanted—A first-class patternmaker’ to 
work at the bench and have general super 
vision over the pattern shop; position in a 
Southern city of 20,000 inhabitants; new 


modern shop now being erected; a permanent 
place for the right man; good wages and good 


treatment guaranteed. Box 8, AMER. MACH. 
We are erecting new shop buildings and 


equipping same with all modern appliances: 
will shortly require an increased number of 
skilled mechanics; we invite application from 
machinists, boilermakers and patternmakers: 
good references must be furnished as to abil 
ity and habits. Address Southern Engine & 
Boiler Works, Jackson, Tenn. 
Wanted—Superintendent, by a leading Can 
adian company, manufacturing pumping ma 
chinery ; about 150 hands; must be a man of 
exceptional ability, able to organize all depart 
ments and force production ; experience in our 





line necessary; young man preferred; state 
age, experience, salary required; send testi 
monials. Apply “Toronto,” care AM. Macu. 

Wanted—A mechanical engineer as fore 
man, by a concern manufacturing high and 
meuium speed automatic engines, also plain 


slide valve engines, to take full charge of this 
department; applicant must have first-class 
ideas and executive ability in handling men: 
the factory manufactures engines exclusively : 
give age, address and references. tox 27. 
AMERICAN MACHINIST. 

Wanted—Boiler shop foreman, capable of 
taking charge of shop working from 75 to 100 
men at present and will build new plant dur 











ence ; will £0 anywhere to advance his inter who understands electrical repair work. Ad ing the coming year; must have experience in 
est Box 67, AMERICAN MACHINIST. dress “A..”” care AMERICAN MACHINIST, giv construction of locomotive boilers and tank 
Wanted— Position as blacksmith foreman: i2& experience, recommendations and wages work, also the use of hydraulic and air too! 
light or heavy forgings; thoroughly under expected. equipment of the latest design; a first-class 
stand handling men; well up in designing We are enlarging our works, and will position for the proper party. Address ‘Loco 
tools for the economical production of work; shortly require an increased number of skilled ™otive Works.” care AMERICAN MACHINIST 
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Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

Carborundum Co., Niagara Falls, 
N. Y. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Anti-Friction Metal 

See Bearing Metal. 


Arbor Press 


W. F. & John 
ford, Ill 


Babbitt Metal 

See Bearing Metal. 

Balancing Ways 

s3owsher Co., N. P., 
Ind. 

Balls, Steel 

Automobile & Cycle 
Cleveland, O. 

Cleveland 
Cleveland, O. 

Grant Tool Works, Franklin, Pa. 

Bearing Metal 

Phosphor Bronze Smelting Co., 
Ltd., Philadelphia, Pa. 

Belt Dressing 

Jos. Dixon Crucible Co., Jersey 
<aty,, A. J. 

Belting, Leather 

Shultz Belting Co., St. Louis, Mo. 

Belt Lacing Machines 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Bending Machines, Hydraulic 

Watson-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Barnes Co., Rock- 


South Bend, 


Parts Co., 


& Screw Co., 
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Benders, Rail 
Flather & Co., Nashua, N. H. 


Blue Printing Machines 


Pittsburgh Blue Print Co., Pitts 
burgh, Pa. 

Blue Print Wringers 

Pittsburgh Blue Print Co., Pitts- 


burgh, Pa. 
Blocks and Tackles 
See Hoists, Hand. 
Blowers 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Boilers 
aie Wells & Co., Warren, 
>a. 


Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Webster & Perks Tool Co., Spring 
field, O. 

Books, Mechanical 

Audel & Co., Theo, New York. 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley & Co., N. W., New York. 
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Boring and Turning Mills 

Am. Too! Wks. Co., Cincinnati, O 

Baush Mach. Tool Co., Springfield, 
Mass. 
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Bullard Mach. Tool Co., Bridge- 
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Articles Advertised. 


Boring Bars 
Underwood & Co., H. B., Phila, Pa. 


Boring Machines, Horizontal 

The Beaman & Smith Co., 
dence, R,. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J 

Franklin Mach. Wks., Phila., Pa 


Provi 


Keystone Mach. Tool Wks., Phila 
delphia, Pa. 
Newton Mech. Tool Wks., Phila 


delphia, Pa. 
Niles-Bement-Pond Co., New York 
Warner & Swasey Co., Cleveland 
Ohio 


Calipers and Dividers 
See Machinists’ Tools. 


Caliper Attachment 

Walker Tool Co., Milwaukee, Wis. 
Carborundum 

See Grinding. 


Castings, Brass and Bronze 

Nolte Brass Co., Springfield, Vt 

Phosphor Bronze Smelting Co 
Philadelphia, Pa 


Castings, Iron 
Farrel Fdry. & 
sonia, Conn 
Castings, Motor 


Ferodowill & Co., J. H., St. Par 
Minn. 


Mach. Co., An 


Castings, Steel 


Acme Steel & Mall. Iron Wks., 
Buffalo, N. Y. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 


Uniform Steel Co., Newark, N. J. 


I0Q 
Pac 
Schumacher & Boye HH) 
Schwerdtle Stamp Co 62 
Sebastian Lathe Co 7 
Sellers & Co., inec., William 18 
Seneca Falls Mfg. Co..69 and 71 
Shepard Lathe Co 62 
Shult Relting 18 
Sibley & Ware 12 
Skinner Chuck Co Hn 
Slocomb & Co., J. ‘I su 
Smith & Mills vi 
Speed Changing Pulley Co 10 
Spon & Chamberlain s 
Sprague Electric Co 13 
Springteld Gas Iingine ¢ 61 
Standard Gage Steel Co 7 
Standard Pneumatic Tool ¢ aa 
Starrett Co., L. S “i 
Steptoe & Co John LS 
Sterling Watch Tool Co S1 
Struthers, Wells & Co 61 
Stuart's Foundry & Mach. © 
tth Cove 
roomey Frank 7D 
lowsley Mfg. Co., J. 17 S1 
Triumph Eleetrie Co 6. 
rrump Brothers Machine Co 66 
rurley, HW. G D7 
Underwood & Co., TL. B 60 
Uniform Steel Co 61 
Universal Machine Co 7s 
Van Nostrand Co., I) S4 
Walker Pool Co S4 
Waltham Watch Tool Co 60 
Walworth Mfg. Co Bd Cove 
Ward & Son, Edgar ‘I D1 
Warner & Swasey 82 
Watson Machine Co rer) 
Watson-Stillman Co i 
Weber Gas & Gasoline Eng. Co. 61 
Webster & Verks Tool Co 70 
Westcott Chuck Co 66 
Western Electric Co 16 
West Haven Mfg. Co 4th Cover 
Whitcomb Mfg. Co 55 
Whiting Foundry Equip. Co 64 
Whitney Mfg. Co ne 
Whiton Machine Co., D. 1 66 
Wiley & Russell Mfg. Co 11 
Williams & Co., J. H 70 
Wilmarth & Morman Co 7s 
Windsor Machine Co Ho 
Winkley Co., The ri tad 
Woodward & Powell Planer Co. 70 
Worcester Mach. Screw Co 2 
Wormer Machinery Co., C. C a! 
Wyman & Gordon fth Cove 
Yale & Towne Mfg. Co Ol 
Zeller, Geo. A na 
Centers, Planer 
Reed Co., I k., Worcester, Mass 


Centering Machines 

Kempsmith Mfg. Co., 
Wis 

Pratt & Whitney Co., 


Milwaukee, 


Hartford, Ct 


Chains, Driving 


Automobile & Cycle Parts Co., 
Cleveland, O 

Jeffrey Mfg. Co., The, Columb 
Ohio 

Link Belt Engr. Co., Phila., Pa 


Whitney Mfg Hartford, Ct 


Charm, Micrometer 


Sterling Watch Tool Co., 
ter, y 


Co., 
Roches 


Chucking [Machines 

Cleveland Mach. Screw Co., 
land O. 

Le Blond Mach 
Cincinnati, O 

Potter & Johnston Co., Pawtucket, 
R. I 


Cleve 


Tool Co., R. H., 


Windsor Mach. Co., 2 3 

Chucks, Driil 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., RK. H., New Haven, 
conn 

Cushman Chuck Co., Hartford, Ct. 

rhe k. Horton & Sons Co., Wind: 
sor Locks, Conn. 

Morse Twist Drill & 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y 

Standard Tool Co., Cleveland, O 


Windsor, 


Mch. Co., 


Trump Bros. Mach, Co., Wilming: 
ton, Del 

Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co., D. E., New 


London, Conn 








110 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The EK. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Oneida Nat'l Chuck Co., Oneida, 
ee # 

Skinner Chuck Co., New Haven, Ct. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New Lon- 
don, Conn. 

Clutches, Friction 

Caldweil, Son & Co., 
eago, Ill 

Patterson, 


Hi. W., Chi- 


Gottfried & Hunter, 


Ltd., New York. 
Codes 
Lieber Code Co., New York. 


Compressors, Air 
Clayton Air Compressor 
New York. ; | 
Curtis & Co.Mg. Co., St. Louis, Mo. 
Ingersoll-Sergeant Drill Co., N. Y. | 
Rand Drill Co., New York. 
Standard Pn. Tool Co., Aurora, III. 
Controllers, and Starters, Electric 
Motor 
Cutler-Hammer 
waukee, Wis. 
Coping [Machines 
Long & Allstatter Co., Hamilton, 
Ohio. 


Works, 


Mfg. Co., Mil- 


Countershafts 

suilders’ Iron Fdry., Provi., R. I. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Couplings, Shaft 

Patterson, Gottfried &«& 
Ltd., New York. eee 

Stuart, R. J.. New Hamburg, N. Y. 

Counting and Printing Wheels 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 


Ilunter, 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 


Co., Franklin, Pa. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Pawling & Harnischfeger, Milwau- 
kee, Wis. 
Sellers & Co., Wm., Philadel., Pa. 


Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crank Pin Turning Machines 

Crank Pin Mach. Co., New York. 


Underwood & Co., H. B., Phila, Pa. 


Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Cutters, [lilling 

Brown & Sharpe Mfg. 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Geometric Drill Co., Westville, Ct. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Co., Provi- 


Ce, 


Standard Tool Co., Cleveland, O. 


Cutting off Machines 
Franklin Mach. Wks., 
Hlurlbut-Rogers Mach. 
Sudbury, Mass. 
Newton Mach. Tool Wks., 
delphia, Pa. 
Pratt & Whitney Co., Hartford, Ct. 
Cutting off_Tool 
Armstrong Bros. 
eago, Ill. 
Dies, Sheet Metal 
Bliss Co.. KE. W., Brooklyn, N. Y. 
Perkins Mch. Co., Boston, Mass. 


Drawing Boards and Tables 
Rieh, J. & G., Philadelphia, Pa. 
Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Phila., Pa. 
Co., South 


Phila- 


Tool Co., Chi- 


AMERICAN 


Drilling Machines, Boiler 

Aurora Tool Works, Aurora, 

Bickford Drill & Tool Co., 
cinnati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling}Machines, Horizontal 
tarnes Co., B. F., Rockford, [Il]. 
sarnes Co., W. F. & John., Rock- 
ford, Ill. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

— & Swasey Co., Cleveland, 
Ohio. 


Ind. 
Cin- 


Drilling Machines, Multiple Spindle 

taker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

sjarnes Co., W. F. & John, Rock 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cincin- 
nati Ohio. 


| Dallett & Co., Thos. H., Phila., Pa. 


Garvin Mach Co., New York. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., N. Y. City. 
Pratt & Whitney Co., Hartford, 

Conn. 
Prentice Bros., Worcester, Mass. 
Drilling Machines, Portable 


Dallett & Co., Thos H., Phila., Pa. 


Drilling Machiaes, Pneumatic 


Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pnematie Tool Co., Vhila 
delphia, Pa. 

Standard Pneumatic Tool Co., 


Aurora, IIl. 


Drilling Machines, Radial 

Amer. Tool Wks. Co., Cincin., O. 

saush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & 
cinnati, Ohio. 
Cleveland Punch & Shear Works 

Co., Cleveland, O. 

Dreses, Mueller & Co., Cincin., O. 
Fosdick & Holloway M. T. Co., 
Cincinnati, O. 
Gang Co., Wm. E 
Harrington, Son 

Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Tool Co., Cin- 


Cincinnati, O. 
Co., Edwin., 





Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 
Am. Tool Wks. Co., Cincinnati, O. 


Aurora Tool Works, Aurora, Ind. 
Baird Mch. Co., U., Pittsburgh, Pa. 
taker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, III. 


Sarnes Co., W. F. & John, Rock- 
ford, Il. 

Blaisdell & Co., P., Worcester, 
MASS 


Cincinnati Mach. Tool Co., Cin., O. 

Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 

Gould & Eberhardt, 

Harrington & Son 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Sibley & Ware, South Bend, Ind. 


Drills, Rail 

Flather & Co., Nashua, N. H. 

Dynamos 

C & C Electric Co., New York. 

Iddy Elec. Co., Windsor, Conn. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Elee. Mfg. Co., Madison, 
Wis. 

Robbins & Myer Co., Springfield, O. 

Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Elec. Co., Chicago, Ill. 


Newark, N. J. 
Co., Edwin, 


MACHINIST 


Electrical Supplies 

General Incan. Arc Light Co., New 
York. 

Triumph Electric Co., Cincin., O. 

Western Elec. Co., Chicago, Lil. 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Morse, Williams & Co., Phila., Pa. 


Phila- 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., 1 niladelphia, Pa. 


Engines, Steam 
Buffalo Forge Co., Buffalo, N. Y. 


Chandler & Taylor Co., Indian- 
apolis, Ind. 
Frick Co., Waynesboro, Pa. 


Rand Drill Co., New York. 
Engines, Gas and Gasoline 
Backus Water Motor Co., Newark, 


Nn. 4. 

Columbus Mach. Co., Columbus, O. 

Dirigo Engine & Mch. Wks., Port 
land, Me. - 

Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

Monarch Gas Engine Co., Indian- 
apolis, Ind. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Detroit, Mich. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gas Engine Co., Coldwater, 
Mich. 

Springfield Gas Eng. Co., Spring- 
field, O. 

Struthers, Wells & Co., Warren, 
ea 

Weber Gas & Gasoline Eng. Co., 
Kansas City, Mo. 


Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 


Fans, Electric 


Northern Elec. Mfg. Co., Madison, 
Wis. 
Sprague Elec. Co., New York. 


Western Elec. Co., Chicago, Il. 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Loston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Forges 
Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., J. H., Brooklyn, 
mn. F 


Wyman & Gordon, Worcester, 


Mass. 

Forgings, Hydraulic 

Wyman & Gordon, 
Mass. 

Foundry Cupolas and Ladles 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har 
vey, Ill 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip Co., Har- 
vey, Ill. 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 


Worcester, 


Gages, Recording 
Bristol Co., Bridgeport, Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T., Prov., R. 1. 


Starrett Co., L. S., Athol, Mass. 
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Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gas Producers 

Am. Gas Furnace Co., N. Y. City. 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Toiand, Conn. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Gears, Cut 
Bugram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa.- 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
N. Y. Gear Works, Brooklyn, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Turley, J. G., St. Louis, Mo. 


Gears,"Molded 

Farrel Fdry & Mch. Co., Ansonia, 
Conn. 

Greenwald Co., I. & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore. 
Md. 

Gears, Rawhide 

3oston Gear Wks., Boston, Mass. 

Chicago Raw Hide Co., Chicago, II. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Obermayer Co., 8., Cincinnati, O. 


Grinders, Center 

Heald & Son, L. S., Barre, Mass. 

Leland & Faulconer Mfg. Co., De- 
troit, Mich. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinder, Cutter 

Adams Co., Dubuque, Iowa. 
Cincinnati Milling Mach. Co., Cin- 

cinnati, O. 

Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Modern Tool Co., Erie, Pa. 
Norton Emery Wheel Co., Worces 


ter, Mass. 
Rivett-Dock Co., Boston, Mass. 
Grinders, Disc 
Gorton Mach. Co., Geo., Racine, 
Wis. 
Ransom Mfg. Co., Oshkosh, Wis. 


Universal Mach. Co., Provi., R. I 

Grinders, Drill 

Gorton Mach. 
Wis. 

Heald & Son, L. 8., 

Wilmarth & Morman 
Rapids, Mich. 


Co., Geo., Racine, 


Mass. 
Grand 


Barre, 
i... 


Grinders, Tool 

Anderson Tool Co., Anderson, Ind 
Sarnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock 


ford, Ill. 
Gisholt Mach. Co., Madison, Wis. 
Landis Tool Co., Waynesboro, Pa 
Leland & Faulconer Mfg. Co., De 
troit, Mich. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
field, O. 


Whitney Mfg. Co., Hartford, Ct. 

Grinders, Saw 

Keystone Mach. Tool Wks., Phila 
delphia, Pa. 

Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 


dence, R. I. 
—- Co., Niagara Falls, 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Emery 
field, O. 


Wheel Co., Spring- 
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Grinding Machines 

Anderson Tool Co., Anderson, Ind. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

builders’ Iron 
dence, R. I. 

Gorton Mach. Co., Geo., Racine, 
Wi 


Foundry, Provi- 


Se. 

ilill, Clarke & Co., Boston, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Northern Elee. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Mass. 

Universal Mach. Co., Provi., R. I. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman 
Rapids, Mich. 


Co., Grand 


Gun Barrel Machinery 
Pratt & Whitney Co., Hartford, Ct. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hack>{Saws,"Power 
Hoefer Mfg. Co., Freeport, Il. 


Hammers,{Drop 
Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 
Merrell Bros., Brooklyn, N. Y. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Ct. 


Hammers, Steam 


Chambersburg 
Chambersburg, 


Engineering Co., 
Pa. 


AMERICAN 


Instruments, Drawing 


| Standard Gage Steel Co., 


| General Electric Co., N. 


Alteneder & Son, Theo., Philadel 


phia, Pa. 


Insurance, Boiler 
Hartford Steam Boiler Insp. & Ins. 
Co., Hartford, Conn. 


Jacks, Hydraulic 


Watson-Stillman Co., New York. 


Joints, Universal 
Baush Machine Tool Co., Spring 
field, Mass. 


Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchy. Co., 
nooga, Tenn. 

Mitts & Merrill, Saginaw, Mich. 


Chatta- 


Keys, Machine 

Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Lamps, Arc 

Y City. 


| Gen. Incan. Are Light Co., N. Y. 


Lea Elec. Mfg. Co., Anderson, Ind. 
Western Electric Co., Chicago, Ill. 


Lathes, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. : 
Pratt & Whitney Co., Hartford, Ct. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, ; 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

| Lathe,Feed 

Nat'l. Mach. Tool Co., Cincin., O. 

Lathes 

American Tool Wks. Co., Cin., O. 


Cleveland Punch & Shear Wks Co., | 


Cleveland, O. 
Niles-Bement-Pond Co., New York. 


Hammers, Pneumatic 


| Baird Machy. Co., 


Cleveland Pneumatic Tool Co., | 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 

Standard Pneumatic Tool Co., 
Aurora, III. 


Handles, Machine Tool 

Norwood Bicycle Co., Cincin., O 

Schacht Mfg. Co., Cincinnati, O. 

Heating Machines, Automatic 

Am. Gas Furnace Co., 23 John st., 
N. ¥. City. 

Heating*and Ventilating Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 

Hoists,*Electric 

C & C Electric Co., New York 

Hunt Co. CC. W., West New 
Brighton, N. Y. 

Northern Engineering Works, De 


troit, Mich. 

Pawling & Harnischfeger, 
waukee, Wis. 

Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New York. 

Hoists, Pneumatic 

Cleveland Pneumatic 
Cleveland, 0. 


Mil- 


Edwin, 


Tool Co., 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Standard Pneumatic Tool Co., 
Aurora, III. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
York. 
Caldwell & Son Co., H. W., Chi 


cago, Ill. 
ITunt Co., C. W., 

ton, N. Y 
Link Belt 


Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


West New Brigh- 


Engine Co., Phila., Pa 


Injectors 

Tunkenheimer Co., 
Sellers & Co., Wm., 
Inspection and Tests 
Hunt Co., Robt. W., Chicago, III. 


Cincinnati, O. 
Phila., Va 


Automatic Mach. Co., Bridgeport, 
Conn. 

U., Pittsburgh, 
Pa. 

Barker & Chard Mach. T. 
Cincinnati, O. 
Barnes Co., B. F., 
Barnes, W. F. & 


. 
+e 


Rockford, Ill. 
John, Rockford, 


Ill. 
slaisdell & Co., P., Worcester, 


Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Fairbanks Mch. Tool Co., Spring 
field, O 


Flather Planer Co., Mark, Nashua, 
N. 


Garvin Mach. Co., New York. 


Grant Tool Co., Franklin, Pa. 
Greaves, Klusman & Co., Cincin 
nati, ©. 


Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Hlendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, O. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls. N. Y. 

Shepard Lathe Co., Cincin., O 

Levels 

Starrett Co., L. S., 


Athol, Mass 


| Lockers, Clothes 


Merritt & Co., Philadelphia, Pa. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubricators 


tjowen Mfg. Co., 
Lunkenheimer 


Auburn, N. Y. 
Co., Cincinnati, O 
Machinery Builders, Special 
Blanchard Mach. Co., The, 
ton, Mass 
Watson Mach. Co., 


Machine Screws 


Worcester Mach. 
cester, Mass. 


Bos 


Paterson, N. J. 


Screw Co., Wor- 
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Machinists’ Small Tools 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 


Hammacher, Schlemmer & Co., 
New York. 
Patterson, Gottfried & Hunter, 


Ltd... New York 
Pratt & Whitney Co., Hartford, Ct. 
Sawyer Tool Mfg. Co., Fitchburg, 

Mass. 

Slocomb & Co., J. T., 
Standard Tool Co., 


Provi., R. 1. 
Cleveland, O 


Starrett Co., L. S., Athol, Mass. 
Mandrels, Expanding 
Nicholson & Son, W. H., Wilkes 


barre, Pa. 
Mandrels, Solid 


Morse Twist Drill & Mach. 
New Bedford, Mass. 


Co., 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Measuring Machines 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Providence, 
Be. &: 


Starrett Co., L. S., 
Milling Attachments 
The Adams Co., Dubuque, Iowa. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Kempsmitn Mfg. Co., 


is. 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct 


Athol, Mass. 


Milwaukee, 


Boston, 


Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 

Conn 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 
Underwood & a. B., 

delphia, Pa. 

Milling Machines, Heavy Horizontal 
Adams Co., Dubuque, lowa 
Beaman & Smith Co., Provi., R. 1. 
Franklin Mach. Wks., Phila., Pa. 
Grant Tool Wks., Franklin, Pa. 


New York 
Hartford 


Phila 


Co., 


Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Va. 

Niles-Bement-Pond Co., New York 


Milling Machines, Universal 

Amer. Tool Wks. Co., Cincin., O 
Aurora Tool Works, Aurora, Ind 
Brown & Sharpe Mfg. Co., Provi 

dence, R. I. 
Cincinnati Milling 

cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 

is. 

Blond Mach. 
Cincinnati, O 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Ct. 
Waltham Watch Tool Co., Spring 

field, Mass 
Milling Machines, Vertical 
Clough, R. M., Tolland, C 


Mach. Co., Cin 


Le Tool Co., R. K., 


onn 


Brown & Sharpe Mfg. Co., Provi 
dence, R ; 

Garvin Mach. Co., New York 

Newton Mach. Tool Wks., Vhila 
delphia, Pa. 

Molding Machines 

The Adams Co., Dubuque. Iowa. 

Tabor Mfg. Co., Philadelphia, Pa 


Motors, Electric 


C & C Electric Co... New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Eddy Elec. Mfg. Co., Windsor, Ct 
General Electric Co., New York 
Jantz & Leist Elec. Co., Cin.. O. 
Northern Elec. Mfg. Co., Madison 
Wis 
Robbins & Myers Co., Springfield 
Ohio. , 


Sprague Electric Co., New York. 
rriumph Elec. Co., Cincinnati, 0. 
Western Electric Co., Chicago, II. 


Nut Tappers 


See Bolt and Nut Machinery. 

Oilers 

Bay State Stamping Co., Worces 
ter, Mass. 


Oil Cups and Covers 

Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 
rhe Winkley Co., Hartford, Conn 


Packing, Steam Joint 


Jenkins Bros., New York 


Patterns, Wood 
Gobeille Pattern Co., Cleveland, O. 
Patent Solicitors 
Baldwin, Davidson & 
Washington, D. C. 
aw James W., Washington, 
~ & 
Copp & Co., Washington, D. C. 
( —— V. H., Washington, 
Se 
Frothingham, N 


Wight, 


L., New York 
Pattern Letters 
Butler, A. G., N. Y. City. 


Pattern Shop Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Raker Bros., Toledo, 0 

Fay & Scott, Dexter, Me 

Greaves, Klusman & Co., Cinein 
nati, © 

Phosphor B onze 

Phosphor Bronze Smelting Co 


Philadelphia, VD: 


Pipe Cutting and Threading 
Machines 
Bignall & Keeler 
wardsville, Il! 
Curtis & Curtis Co., 

Conn 
Merrell Mfg 
Saunders 


Mire Co ied 
Bridgeport, 
Co., Toledo, O. 

Sons, D., Yonkers, N. Y. 


Pipe Fitters’ Tools 
Saunders’ Sons, D., 
Standard Co., 


Yonkers, N. Y 
Cleveland, O 


rool 


Pipe and Fittings 


Crane Co., Chicago, IIL 

Planer 

Armstrong Lros. Tool Co., Chi 
cago, Ill 

Planers 

Amer. Too! Wks. Co., Cincin., O 

Belmer-Eames Tool Co., Cin., O 


Betts Mach 

Cincinnati 

Cleveland Punch & 
Co., Cleveland, O 

Detrick & Harvey Mch. Co., 
more, Md 

Flather Planer Co., Mark, Nashua, 

I 


+ 
Pianer Co., 


Wilmington, Del 
Cincin., O 
Shear Wks 


Balti 


N 


Garvin Mach. Co., New York 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., 
Niles-Bement-Pond Co., 


toston, Mass 
New York 


New Haven Mfg. Co., New Haven, 
Conn 

Newton Mach. Tool Wks., Phila 
deltphia, Va 


Pratt & Whitney Co., Hartford, Ct. 
Sellers & Co., Wm., Phila., Pa. 
Whitcomb Mfg. Co., Worcester. 
Mass 
Woodward & 
Worcester, 


Powell 
Mass 


Pianers, Portable 


Pianer Co., 


Morton Mfg Co... Muskegon 
Heights, Mich 

Underwood & Co., H. B., Phila 
deiphia, Pa 

Planers, Rotary 

Franklin Mach. Wks., Phila... Pa 

Keystone Mach. Tool Wks., Phila 
delphia, Da 

Newton Mch. Tool Works, Phila 
delIphia Pa 


Underwood & Co., H. B., Phila.,Pa 








Presses, Hand 

Elmes Engineering Wks., Chas. F., 
Chicago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Presses, Hydraulic 

Elmes Engineering Wks., Chas. F., 
Chicago, Ill 


Watson-Stillman Co., New York. 


Presses, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Perkins Mach. Co., Boston, Mass. 
Profilers 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, Ct. 


Pulleys 

American Pulley Co., Phila., Pa. 

Poole & Son Co., Robt., Balti- 
more, Md. 


Reeves Pulley Co., Columbus, Ind. 
Pulleys, Friction Cone 


Evans Friction Cone Co., Boston, 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Pulley Turning and Boring Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pumps, Hydraulic 

Elmes Engineering Wks., Chas. F., 
Chicago, Ill. 

Watson-Stillman Co., 

Punches, Hydraulic 

Watson-Stillman Co., 


New York. 
New York. 
Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 
Cleveland, O. 

Hilles & Jones Co., Wilmington, 


Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 


Perkins Mach. Co., Boston, Mass. 

Pittsburgh Shear Knife & Mach. 
Co., Pittsburgh, Pa. 

Racks, Cut 

standard Gage Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., 

Ratchet;Drills 

Parker Co., Chas., 


Worcester, Mass. 


Meriden, Ct. 


Reamers 

Chadwick & Co., G. 
mouth, N. H. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

‘jeometric Drill Co., Westville, Ct. 

MeCrosky & Huber, Cincinnati, O 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, 
Drill Wks., Gloucester 


B., Ports 


Gage & 
City, 
N. J. 

Standard Tool Co., Cleveland, O. 
Reaming Stands 

Flather & Co., Nashua, N. H. 
Recorders, Speed 
Starrett Co., L. 


Riveters, Hydraulic 
Watson-Stillman Co., 


Riveting Machines 


S., Athol, Mass. 


New York. 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Long & Allstatter Co., Hamilton, 


Ohio. 


Niles-Bement-Pond Co., New York. 


Riveters, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Standard Pneumatic Tool Co., 


Aurora, III. 
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Roller and Ball Bearings 

Ball Bearing Co., Boston, Mass. 

Roller Bearing Equip. Co., 
Keene, N. H. 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. 
boro, Pa. 


Co., Birds 


Safety Valves, Pop 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sawing Machines, Metal, Circular 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Keystone Mach. Tool Wks., Phila 
delphia, Pa. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Schools, Correspondence 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 
Ohio State University, Columbus, 
Ohio. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Cleveland Machine 
Cleveland, Ohio. 

Pratt & Whitney 
Conn. 


Screw Co., 


Co., Hartford, 


Screw Plates 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Co, 


Second Hand Machinery 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Dawson, John H., Chicago, Ill. 

Doan & Co., J. B., Chicago, Ill. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Machinery Exchange, Chicago, III. 


Marshall & Huschart Mchy. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Pitkin Machy. Co., J. B., Provi 


dence, R. I. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 


Sawyer, Ezra, Worcester, Mass 
Shapers 
Amer. Tool Wks., Co., Cincin., O. 


“e.Cincinnati Shaper Co., Cincin., O. 


Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J, 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Morton Mfg. Co., Muskegon 
Heights, Mich. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Boston, Mass. 

— & Johnston Co., Pawtucket, 
Be 

Pratt & Whitney Co., Hartford, Ct. 

Smith & Mills, Cincinnati, O. 

Steptoe & Co., John, Cincinnati, O. 


Shears, Power 


Bliss Co.. E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Cleveland Punch & Shear Wks., 
Cieveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., Boston, Mass. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mch. Mass. 


Co., Boston, 
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Shelving, Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Slotters 

Baker Bros., Toledo, Ohio. 

Betts Mach. Co., Wilmington, Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Tool 


Slide Rests 


Reed Co., F. E., Worcester, Mass 


Springs 


Cleveland Wire Spring Co., Cleve- | 


land, O. 


Sprocket Chains 
See Driving Chains. 


Stamps, Letters and Figures 
Schwerdtle Stamp Co., Bridgeport, 
Conn. 


Stampings, Sheet Steel 
Automobile & Cycle Parts 
Cleveland, O. 


Co.,. 


Steel, Sheet 


Automobile & 
Cleveland, O. 


Cycle Parts 


Steel, Machinery 
Ward & Son, Edgar 
Mass. 


T., Boston, 

Straightener, Hydraulic 

Watson-Stillman Co., N. Y. City. 

Straightener, Screw 

Towsley Mfg. Co., J. T., 
nati, O. 


Cincin 


Swaging Machines 
Excelsior Needle Co., Torrington, 
Conn. 


Switchboards 
C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 
Baker Bros., Toledo, O. 
The Beaman & Smith Co., 
dence, R. I. 
Bickford Drill & Tool Co., Cin.. O. 
Cincinnati Mach. Tool Co., Cin 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick & Holloway Mach. 
Co., Cincinnati, O. 
Garvin Mach. Co., New York. 
Geometric Drill Co., Westville. Ct. 
Gould & Eberhardt, Newark, N. J 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Provi- 


Tool 


Taps and Dies 

sesly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Crane Co., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Threading Dies, Opening 
Errington, F. A., New York. 
Geometric Drill Co., Westville, Ct. 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Modern Tool Co., Erie, 
Thread Cutting:Tools 
Hart Mfg. Co., Tne, Cleveland, O. 
Rivett-Dock Co., Boston, Mass. 
Tool Holders 
Armstrong 
cago, Ill. 
Hill Tool Co., Anderson, Ind. 
McCrosky & Huber, Cincinnati, 0. 


Pa. 


Bros. Tool Co., Chi 


Tools, Diamond 


Dickinson, Thos. L., New York 
Tools 


See Machinists’ Small Tools. 


Trimmers, Wood 

Amer. Mchry Co., Grand Rapids 
Mich. 

Leland & Faulconer Mfg. Co., De 
troit, Mich. 


Co., | 
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| Transmission Machinery 
| American Puley Co., Phila., Pa. 
| Caldwell & Son Co., H. W., Chi 


eago, Ill. 
| Link-Belt Engineering Co., Phila 
delphia, Pa. 


Patterson, Gottfried & Hunte 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind 


Trolleys and Tramways 
Brown Hoisting Machy. Co., N. 


City. 
| Harrington, Son & Co., Edwin 
Philadelphia, Pa. 


Hunt Co., C. W., West New Brigh 


ton, N. Y. 
Link Belt Engineering Co., Phila 
delphia, Pa. 


Maris LBros., Philadelphia, Pa. 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Yale & Towne Mfg. Co., New York 


Trucks, Shop 

Towsley Mfg. Co., J. T., Cincin., O 

| Turret Machines 

Barker & Chard M. T. Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 

port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O. 

Dreses, Mueller & Co., Cincin., O 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Grant Tool Co., Franklin, Pa. 

Hill, Clarke & Co., Boston, Mass 

Jones & Lamson Mch. Co., Spring 

field, Vt. 

| Le Blond Mach. 
Cincinnati, O. 

Lodge & Shipley Mach 
Cincinnati, O. 

Pearson Mach. Co., Chicago, 11). 

| Potter & Johnston Co., Pawtucket, 

3 


Tool 


Co, &. E 


Tool Co., 


m. 2. 
| Pratt & Whitney Co., Hartford, Ct 
Warner & Swasey Co., Cleveland. 
Ohio. 
Windsor Mach. Windsor, Vt 


Twist Drills 


Co., 


Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New York. 

Morse Twist Drill & M. Co., New 
sedford, Mass. 


Standard Tool Co., Cleveland, ©. 


Unions, Brass 
Nolte 

Valves 
See Steam Fittings. 


Brass Co., 


Springfield, Vt 


Vises, Wood Workers’ 
Emmert Mfg. Co., 
a. 
Wyman & 
Mass. 


| Vises, Metal Workers’ 
Lignall & Keeler Mfg. Co., 
wardsville, Ill. 
Hollands Mfg. Co., Erie, Pa. 
Parker Co., Chas., Meriden, Conn 
Walworth Mfg. Co., Boston, Mass 


Waynesbor« ) 


Gordon, Worcester 


hed 


Vises, Pipe 
Curtis & 
Conn. 
Saunders’ Sons, D., Yonkers, N. Y 
Walworth Mfg. Co., Boston, Mass 


Curtis Co., Bridgeport 


Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O 
Hendey Mach. Co., Torrington, Ct 
| Welding Machines 


Long & Allstatter Co., 
Ohio. 


Hamilton 


Wood and Lag Screw Machinery 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa 8., Hartford, Conn 

Wrenches, Drop Forged 

Williams & Co., J. H., Brooklyn 
ae a 

Worm Hobbing Machines 

Grant Tool Wks., Franklin, 

Worm Gearing @—* 

Albro-Clem Elevator Co., Philade 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa 

Worm Milling'Machines 

Cleveland Mach. Screw Co., Cleve 
land, O. 


Pa 
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The Lovekin Expanding and Flanging Machine. 
This electrically 
of the l 


driven tool makes use 
well-kn | 
pander and beader for the 


1 
| 


wn roller boiler tube ex 


purpose of ex- 


panding the ends of pipe into the connect- 


ing flanges. It has been designed to eco 


nomically expand and bead steel and cop 


per pipe from %4 to 8 inches in diametet 


and is regularly equipped with a set of 


fourteen tools taking in this range of sizes 
The m 
the 3 horse-power motor, 
nected with 


ning on a pair of three-step cones 


ain spindle is worm driven from 


which is con 
the worm shaft by a belt run 
The small hand-wheel at the end of the 
belt 


tightener made desirable by the necessarily 


machine over the motor operates a 


center distance between the pulleys. 


designe d to do 


short 


The machine is away 


with the threading of pipes for flanging 
and this is found to be especially advan 
tageous in the case of pipes the full 
strength of which it is desired to retain. 


Galvanized pipes threaded after being gal 


vanized are not only weakened at the 
and the 
a difh 


culty which is entirely overcome by the use 


threads, but corrosion sets in there 


life of the pipes is greatly reduced 


of this machine In some cases on ship 


board fully 30 per cent. excess weight of 
- S 


piping is carried to secure the 


bottom of 


necessars 


strength at the the threads 


\gain, for copper and brass tubes, it does 


the necessity for brazing, and 


the 


away with 


tests have shown that work done by 
it stands high pressures considerably bet 
ter than that done by hammering or by 
The machine is made by the 
Machine Tool Works, Ridge 


avenue and Hamilton street, Philadelphia. 


brazing 


Keystone 





Friction of Lubricating Oils. 
BY R. H. THURSTON. 


In an 
produced from the publications of the Brit 


abstract of a paper by Kapff, re 
Institution of Civil Engineers, in the 
Machinist” at 
statement is attributed to the 
the coefficient of friction of lubricating oils 
the 
limit of about 82 degrees Cent., from which 


ish 
** American page 37. the 
writer “that 
decreases as temperature rises to a 
it is concluded that heating of the bear 
ing to this degree must not be regarded 
as harmful and that a hot bearing need 
not be cooled unless its temperature ex 
ceeds 100 degrees Cent.” 

The 
ceeds, very properly, to exhibit the fallacy 
of a statement that lubricating oils, with- 
out qualification, have a minimum limit 
of friction at 82 degrees Cent. (180 degrees 
Fahr.)and that it is unnecesary to pay any 
attention to a hot journal until it attains 
a temperature of 100 degrees Cent. (212 


author of the paper quoted pro- 


degrees Fahr.). 

As the writer has no record of any paper 
published on this subject in 1899, has no 
recollection of having made so broad a 
statement and entirely agrees with the 
quoted author in taking exception to it, 
it would be difficult to say just what was 
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meant in the original, probably misqi d S 78 ‘ 
There are, however me interesting facts ‘ re { 
in this connection and it may, perhaps, be tf ‘ f c 
further remarked that the wor f 90 de 
writer was mainly pioneer wor | ‘ I al S 
plemented by many investigato1 Know g 0.78 o.87 1 
edge in this field is bec g ex \ é from 1 p 
_ well a> CX I Phi tact ir T wre | 
nportance ether ¢ from « 
r from late ‘ B 
I ubri e e Commi rt \ , ve de 
racter, ft e light spindle « efficient 
g points tar ‘ temp e < t \\ peed 
any steam cylinder Obviously, wha ‘ t] 
rue of the one in this respect may be ( S e ¢ 
from true with the other Assuming &. ly a cont 
degre Fahr to be the empe I ng ncrging f the oe 
tended above, it is also evident th | nto ( ere IS a mini 
statement quoted would have very different = mum ! e speed 
Benihcanc n engine room =O ep catic f linimum is 
THE LOVEKIN TUBE EXPANDER 
grees Fahr., in one at 82 degrees Fahr deter d by the pr re al the ter 
ind in one at 100 degrees Fahr. It is perature.’ These conclusions have oft 
probably true that every such oil has a_ been since confirmed 
temperature of best effect; but should it It w clea hown that different 
happen that this temperature in a specified kinds of lub ting oils exhibit chara 
case is 82 degrees Fahr., the loss of heat teris differences in behavior in this r 
in an engine room of slightly lower tem spect It was concluded that “these re 
perature would be slight could the bearing lations of value probably differ, howeve1 
be held at 82 degrees Fahr., and would with every change of speed and temper: 
not appear as a sensible quantity in the ture as well if pressure 
account. For example, in a series of values ob 
The fact of a critical limit at this tained by the writer in the endeavor to as 


particular temperature (82 degrees Fahr.) 
I find exhibited only in one of Beachamp 


Tower's tests of rapeseed oil, a common 


lubricant in England and on the Conti 

nent of Europe.* The figures run thus: 
Speed of rubbing 157 to 314 feet per 
* Friction and Lost Work, et N. ¥ W 


certain these fact 


running in bri 


but 30 feet eT 


1 
ble to ecure 1 


perm oil 


with a fine steel journal 


ynze at a speed of rubbing of 


minute and lubricated with 
even then almost impossi 
n the market, the tempera 


ture was varied between 90 and 150 degree 


Fahr. while the 


pres ire 200 pounds, and 


tW h I} 











ere constant; then the tempera 

t ( Id constant at 110 degrees Iahr 

hile the pressure was varied and, finally 

the last tests were repeated at a constant 
temperature of 90 degrees Faht 

In the first set a minimum coefficient of 

0.006 was found at 95 degrees; in the se 


100 pounds pressure, the minimum 


foune » be 0.0025; 1n the third, th 

gure marking the critical point was 
00 p ls pressure also, and had pre 
isely tl ime value as in the preceding 
te | coefficient of minimum fri 
tion is found, usually, nearly constant ovet 


¢ temperature 


Studying all the results obtained a: 


above it becomes evident that “every pres 


sure demands a certain degree of viscosity 


the same time, 


and capillarity to secure, at 
minimum fri 


flooded 


marked 


thorough lubrication and 


With the oil 
this 


bath and a 


tion.+ 


ournal action is still more 


nd “a very great reduction of friction 
follows moderate increase above common 
temperatures,’’t 

[wenty years ago and more, describing 
some of this pioneer work in a paper read 


Mining 


deductions an 


before the American Institute of 


Engineers, the 


among 
nounced was this: 

(8) The effect of heating journals under 
‘conditions here illustrated is to increase 


friction, above 90 to 100 degrees Lahr., at 


peeds as low as 30 to 100 feet per minute, 
vhile at higher speeds and low pressures 
the opposite effect is produced,” a conclu 
ion carefully limited to “the conditions 
here illustrated.” 


At about 


that, as a 


the same early date it was 


shown matter of business, the 
economical use of lubricants was secured, 
not by saving costs in purchasing oils, but 
by saving power by choosing good oils, 
ind it was further shown that it might 
readily happen-that a saving of a few cents 
on oils unsuited to the purpose for which 
they were chosen might result in the loss 
of many dollars in wasted power which, 
with a suitable lubricant, would have been 
saved. “In fact, as is evident, the import- 
ance of reduction of the costs of unguents 
is usually absolutely insignificant in com- 
parison with that of securing the best pos 
ible 
costs of power, of wear and tear and of 
and 


lubrication,” and thus of reducing 


iccidents stoppages.** It may prove 
true that it would be better to pay dollars 
than 


unsuitable 


per gallon for a suitable lubricant 


accept one of the cheap but 
ils as a gift; although, in its place, the 
latter might change places in relative value 
with the former, and there have been cases 
of oils 


and maximum saving of wastes of power 


known in which minimum costs 


by friction have closely approximated with 
the same oil.+7 This is the ideal case and 


careful selection of oils to-day when every 





* Friction and Lost Work, | Thidem 
¢ [bidem, p. 327-8 

§ Transactions Ame Mining 
S78; Journal of Franklin Institute, 1878S; Friction and 
Lost Work, } 41 


rican Instit k.ngineers, 
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familiar tl 
cr of lubricating oils should enable th 


least 


imation. In 


attain a fairly close 


any event, it is the cost 


41 


asted power rather 


concerns the proprietor of 


approx 


nan that of good oils 


set of conditions is met by the mak- 
buy 


The Bilgram Automatic Bevel Gear Generating 


Machine. 
About a year ago—at page I10, I9OI 
we had the satisfaction of presenting to 
ir readers Mr.- Bilgram’s automatic gen 


crating machine for spur and spiral geat 
teeth, and we have equal satisfaction in 
presenting herewith his automatic bevel 


ame principles, or, as it might perhaps 


| 


FIG. 1. THE BILGRAM 


gear machine, which embodies some of the 


1 
i) 


SYSTEM 





more strictly ! s heations 
of the methods used 1 icking th 
work in the original nd in d beve 
gear machine have been applied to both 
the spur and bevel machines, with the re 
ult of making them both completely auto 
mati 
lig I which w ( duce trot tl 

irticle de-c1 ping the spur nd pil rea 
nachine Will serve eC e pl TI ¢ 
of the Bilgram syst yi generating gea 
eetl The tool shown is for a spur or 
spiral gear, in which, the tooth and space 
being of uniform thickness, the cutter may 
act on both sides simultaneously. In cut 
ting bevel gears, because of the tapering 
shape of the teeth, bu e side of the cut 


OF GENERATING GEAR TEETH. 











FIG. 2 BILGRAM 
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GEAR CUTTER. 
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FIG. 3. 





THE BILGRAM AUTOMATIC BEVEI 





GEAR CUTTER. 
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ter can act at a time, but otherwise the 
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\ single traverse of the tool from left to ating mechanis1 lo those 

















action is essentially the same This figure right, as in Fig. 1, thus serves to cut all familiar with M Bilgram r ma 
shows how the tool generates the tooth the teeth and finish the gear in th se chin fundan f ‘ 
curve while the tool and blank roll past ofa spur or spiral gear. A single traverse apparent. The entire spacing | 1 is ele 
each other. In the spur and spiral ma- of the blank from right to left cuts one vated or depressed determine 
chine the blank simply turns on its axis. side of all the teeth in a bevel gear, an op ngle of the gear t it Che slow 
horize yvemet ( 
entec diag se 
ed throu iw 
| nner end of en by t \ 
fal 3 \ , eing 
—"re r r gvea l nt 1 yt 
a rse, the fee \ ( ad tal 
1 rapidity d t ed 
through the gea e gea x 
vhich will be desc e fully further 
n. At c is the ling ¢ which 1 por 
; tion of the pitch cone rface of the gx 
being cut eel tens nds connecting 
‘ai pposite end f tl | Straig! 
Pry | track in such 1 ier that true rolling 
~* motion of the are wit k I 
tained. The indexir lank 
~ \ 
— uined through the ft d and at f 
\ gears upon and w 1 the spacing head 
a Che « ction of t haft to tl pacing 
“— ead must be flexible i lirectior nd 
i ‘tained throug erv n 
IG. 4. SECTIONAL ELEVATION OF SPACING HEAD truct f spiral ¢ vhich w 
while the tool traverses past it, as a rack 
tooth would be driven by the completed — 


stationary gear. In the bevel machine, on 
the contrary, the tool has no traversing 
motion, the motion of rotation and trans 
lation being both given to the blank—the 
resultant motion being that of a completed 
gear rolling on a stationary crown gear 

the crown gear in bevel gearing being the 
inalogue of the rack in spur gearing. In 
addition to these alternative constructions 
two fundamentally different methods of 
attack upon the tooth are possible. In the 
first the tool continues to act on the same 
tooth throughout the action shown in Fig 
1. which action illustrates the entire gen- 
eration of a tooth side. After the com- 
pletion of such a tooth side the machine is 
stopped, the tool and blank are returned to 
their initial positions and the blank is in 
dexed, when the machine is started again 
and the next tooth is made, after which the 


above described series of operations is re 
peated. This was the method used in the 
original bevel gear machine, and it neces 
sitates hand indexing of the blank. 

The second method, by which both spur 


and bevel mach 


ines are made automatic, is 
as follows: After each cutting stroke and 
luring the return stroke, the tooi is raised 
lear of the blank and the blank is turned 
yr indexed to present the next tooth to the 
tool, each succeeding cut being thus upon 
1 succeeding tooth. Meanwhile the slow 
traverse of the tool and blank past each 
ther is going on, each indexing or turning 
movement of the blank being enough in 
excess of that due to the pitch to accom 


nodate this traversing movement or feed 


, 


\ 


) 
r 
CC ~ 
) ° | 
F 4 
oon 


) 
posite hand tool being then inserted t more fully described Phi geal 
complete the opposite side. drive a shaft which is carried by a bracket 

Fig. 2 shows the machine from the right- projecting from the spacing head toward 


hand side, the position of the work blank the observer in Fig. 3, and also shown at e 
and tool being plainly shown. Fig. 3 is Fig. 4, which is a sectional elevation of the 


from the opposite side and shows the opet pacing head. Worm f on this shaft drives 








110 


worm wheel g, the ratio of the gearing 
being such that worm wheel g turns just 
[ st as the main driving pulley of 
the machine Phe wheel 


two rollers 4 and i, which engage the star 


half as fa 
worm Carries 
wheel 7 having two slots at right angles 
to one another, the action being obviously 
uch that the star 
vheel turns through one-quarter of a turn 


at each engagement 


Voreover, this engagement lasts during a 
quarter of a turn of the worm wheel, so 
that the indexing train is alternately at 
rest and in motion through equal intervals 


of time, the timing being such that the 
train is at rest during the cutting stroke 
of the tool and in motion during the re 
turn stroke. The star wheel is connected 
to spindle k through outside change gears 
seen in Figs. 2 and 3. Spindle k& carries a 
pinion which gears with the master wheel 
Spin- 
be 


mounted in an eccentric bushing, by which 


/ mounted on the work blank arbor. 


dle k and its pinion will be seen to 
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of n by the ratio of the gearing. The same 
action is repeated around the circle and an 
adjustable idler s may be set to pick up 
of the 
n, 1, and the 
from which it goes outside the box and is 


one inner gears 


to ft 


the speed of any 


etc transmit motion 


transmitted to the worm shaft of Fig. 3, 
the adjustment being by the handles seen 
outside the gear box in the same illustra 


tion. Fifteen speeds are thus obtained 
from this gear box, the steps being uni 
form throughout the range—each speed 


being just three-quarters of the one pre 
On the shaft with gear m is a 


engages 


ceding it. 
second gear, not shown, 
directly with gear p. This gear and m are 
both loose upon the shaft, but either may 
The feed will 


move in one or the other direction, accord 


which 


be clamped fast as desired 


ing as one or the other gear is clamped. 

The flexible connection of the indexing 
shaft d, Fig. 3, to the index train on the 
index head is shown in Fig. 6, in which d 
is the shaft from the driving pulley end of 
the machine and ¢ is the bracket attached 
to the index head. Shafts d and u must 
he connected by an absolutely flexible con 











d 
—_ 
ell 
===, 
FIG. 0. UNIVERSAL FLEXIBLE 


they can be adjusted to and from the mas- 
ter gear /, and thus—these gears having in 
volute teeth up all 
them. Spindle k also carries upon its outer 


take slack between 
end an anchor index gear, which is not 
shown very clearly in any of the engray 
ings. 
gear and positively indexes the work and 


A pawl engages the teeth of this 


prevents any displacement due to the side 
pressure of the cut, and possible lost motion 
in the change gears, the pawl being raised 
during the indexing movement. Between 
work and index there is thus but one pair 
of gears, and these are adjustable to take 
up any slack. 

The arrangement of feed gears within 
the gear box b of Fig. 3 is shown in Fig. 5. 
Power enters at m and the train of back 
gears arranged around the circle run at 
successively slower and slower 
lhese gears, it should be remarked, are ar- 
ranged in three planes and do not interfere 


speeds. 


as a single elevation would indicate they 
might. Gear m drives n, which revolves 
with 0. Gear o in turn drives p, which re- 
volves with gq, which in turn drives r, the 
speed of r being obviously slower than that 





JOINT IN INDEXING SHAF1 
nection, and this is accomplished through 
the three spiral gears v, w, ., which are 
all equal 45-degree gears. The middle 
wheel is mounted upon a bracket which is 
sleeved by a working fit at y on the arm e. 
Shaft d may thus be raised and lowered 
freely about shaft «as acenter. The bear- 
ing of shaft d is in turn swivel jointed at 
s, the center of gear w, and shaft d may 
thus be swung freely to the right or left 
about the center z, and these two motions 
combined obviously give flexibility in all 
directions at this end of the shaft. A 
similar nest of spiral gears will be observed 
in Fig. 3 at the other end of the shaft d, 
at which end the shaft is engaged with its 
gear by a feather and groove to permit 
lengthwise movement. The connection is 
thus made completely flexible. 





Those who profess to dread monopoly 
of money might well consider present 
rates of interest as shown by ruling prices 
of investment bonds. Two to three 
half per cent. net is about the ruling rate 
ot Higher rates mean risk of 
loss or some form of monopoly. 


and a 


interest. 
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Experiments on the Flexure of Beams—Discov- 
ery of New Laws—VI. 
BY ALBERT E. GUY 


THAT SIMPLE PROBLI 


now from the laboratory into 
study, we find on the 
old question patiently awaiting ou 
After a 


It is required to desig 


Stepping 
the table the dear 
good 
pleasure. careful dusting let us 
read it again: 
beam having a minimum volume and 
which, firmly held at one end, must sustain 
at the other a load P acting perpendicularly 
to the length L. Although we have accom 
plished much, much remains to be don 
and it behooves us at present to make an 
inventory of our resources 

Our text books gave us for any bending 


moment the equation: 


. is 
Px as I 
a 
Whence the value of the modulus of 
resistance is derived in a general way, th: 
terms P, x and f being known, thus: 
/ Pa 
a ] 
This equation is true for any form of 


section, but absolutely indeterminate f 
all but plain sections such as the circulat 
and the square; for the rectangular, hav 
ing bh for 
to assume a value for one of these in orde 
Therefore any value 


dimensions, it is mecessary 
to obtain the other. 
of b, for instance, will satisfy the equation, 
but, as we have previously seen, the area 
of the section and consequently the area 
of the beam varying directly as the width, 
it seems advantageous to make this latter 
very small. Then our books and our 
experience warn us not to make the beam 
too thin for fear of lateral collaps« 

We have found the consideration of the 
deflection of the 


auxiliary, because by specifying the degre: 


beam a most valuable 


of rigidity necessary for a given case. we 
find by equation (7): 

2 I L 

h oe 

3 WM E: i 
which expresses the hight of the section 
irrespective of the shape of the latter. For 
a rectangular section this value introduced 
in equation (1) determines b. But, al- 


though the dimensions of the section are 
now known, the stability of the solid is 
by no means assured, and the latter may 
collapse before the stress f developed in th: 
beam has attained the value originally 
assigned to it. 

From our experiments was obtained thx 
expression: 
y) 
4 
which asserts positively the limit at whic! 
a beam of length Z with a section having 
a moment of inertia /:—taken with refe1 
ence to an axis perpendicular to the neutral 
plane and passing through the center 
will collapse wher 


rie El,, 


of 
gravity of the section 
supporting a bending load P 


Before proceeding further, let it be un 

















un 
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derstood that this is the absolute limit and 


that, like the breaking strength of the solid 


it must not be reached in practice. 


Conse 


quently a factor of safety must be selected 


During the tests it was observed that the 


specimen could be vigorously vibrated un- 


til the load applied reached 
load 
1oac 


1, after which care was necessary unt 


of the limit 


il 


s of the limit was reached, at which point 


the specimen became very lazy and vi 
brating had to be checked, because any 
vibration had a tendency to assume an ex 


ggerated amplitude, although actual col 


The writer considers 


lapse took place only with the limit load 
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Quite a number of beams so shaped 


to be very nearly of uniform strength were 


MS 
tested and found to be weaker 


having a uniform section: but it has 


been possible so far to establish a 


defined rule governing the case. By en 


ploying formula: 
PL? =s— ET 


modified by a factor of safety of 


thatec 1- i] } : 
hat collapse wiil occur need be entertaine< 


Finally, we that 


may say 


sidered it may be found convenient t 






































withe 
A I Cc 
Te | ~ | 
t> < ~ < ~ kt tt» k > Kt 
H h 
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Fig. 19 


of 2 amply sufficient in all cases in which 
the beam is held and the load is applied 
in the proper way, as explained before 
There will, undoubtedly, be quite a varia- 
tion of opinion regarding this value. It 
would be wrong to adopt definitely one 


factor for all cases, irrespectively of the 


manner in which the load is applied, and, 
likewise for f, discernment will have to be 
exercised 

It is also worthy of remark that when 


he beam is abruptly vibrated the point of 


the load may be displaced, 
if the load is not rigidly fastened 


to the beam 


application of 
especially 
In such a case the aspect of 
the question is and the 
becomes to combined 
requiring consequently a special treatment 
differing from that followed here 


changed solid 


subjected stresses 


I and Hollow Box Beams. 


of the beam, thereby greatly simplifying 

the matter. 
THE BEST FORM OF SECTION 

Now, if a rectangular section calculated 

for strength and rigidity is found to be 

weak for resisting collapse, it 


altered. 


must be 
By increasing b the required iner- 
tia moment /; attained, but the 
volume of the beam will be proportionally 
i It is true that the strength will 
be augmented, but no benefit will be de- 
this 


adopted value of f 


may be 
ncreased. 


originally 
safety. By 


rived from fact, since the 
insured 
the 


Sat sfy the three con 


modifying the shape of section the 


beam can be made t 


ditions of strength, rigidity and stability, 


and at the same time its volume may be 


kept close to the minimum limit 


The most convenient and widely em 


a> 


than those 
not 


well- 


l 


2 no fear 


j 


everything 


c 


yr 


dopt for the collapse limit the same fact 
factor of safety of safety used for the breaking strength 
_] 
18 Action of a Flexible 


I ques 
s now to determine the proport 
ot ( lifte T sectio1 
fi what m ea be? As gw 
T< cad i 
C Culate t vers 
y x 4 \ 
1 D ges ‘ xure 
Neglec £ he p { l CK ral 
ep ( € *T10 rt n 
) d \ I oO eqt il d pa il r 
g Fig 7 It rincipal m 
I 
/ — 
-_ 
/ / — 
12 
| t ( \\ ¢ n 
imum with / H w | oO; 1 the 
words, if we make e thickness of tl 
rectangle infinitely small, B will become 
infinitely great and, at the limit, the t 
ind bottom parts will be only straight lin« 
of infinite lengt] It seems therefore ad 
vantageous ft reduc the thickness \ 
very simple experiment will show tl 
creat re must be exercised in this mat 
( lf prisn f rubber a few inch 
mg and. say, ™%x34 inch is carved longi 
tudinally so that its section be as shown 
n full in Fig. 18, we will have an | 
beam very flexibl true, but t 
1 val le quality f ir need. Le 
bend the Tf n I il irc of cire 
will the | deformed as show1 
dotted ( We see, first, that tl Ip 
ind bottom fi have not ren ied 
parallel 1 econd, that their 
middle has be t place by the y 
dity of e€ ce 1 web; third, tl 
lges De 4 pp ed, } ‘ 
brought near¢ the neutral ax 
s the tensile mpressiv ( re 
proporti t e distance of the fibers 
trom the neuti hey re ( € 
( tly le Lines n the middle p 
1 Cherefror \"\ < clude that be 


cause of this deformation, the beam ha 
been ime thing would 
eal made if 


a 
iron, but of course the 


occur to rigid material 


like deformations 
| 


would not 
tic H 


e SO pronou 


need in actual prac 


pose of testing 
1 


if the specimen was bent excessively—at 
right angle, for instance—the deformatior 
uld be smilar to that of the rubber 
To the rite nowledge. this very 


important point has never been treated 


inalytically in such a manner as to estab 


lish a practical solution and our authoritic 


generally advise henevolently ‘“‘not t 
make the flang f the beam too wid 
and too thin for fe of collapse. Right 
here is wide field f YT inve igati TY 
well mathematical as practical. The prol 
lem leed very attractive, etc 

T] f ving nothing el 

to do, if perchance: cast a glar yn th 
Illustrated list f mercial Ned i 
ind s ] i used bridg 
nd building Sreanl we notice ¢ 














the sections seem to be made with a view 
as well as strength; the mate- 


distributed in the most 


and the 


to economy 


rial seems to be 


effective flanges are ta- 


pered, 


lapse 


manner, 
apparently to guard against col- 
Although 


looks very strong 


rather lean, the section 


and rigid Evidently 


the proportions have not been chosen at 


random; on the contrary, they must cer 


tainly have been judiciously determined 
from carefully made experiments. Since 


these shapes have been sanctioned by gen- 
eral practice, it would be wise to take them 
for models, or at least to use them as 
standards of comparision, and especially 


absence of other reliable 
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ically between one of the latter and a plain 
section. However, the writer has worked 
out a formula expressing very closely the 
areas of most of the rolled I-beams made 
in the United States as well as in Europe. 
It is derived from the comparison—almost 
unwarranted, but the the 
of a hollow square box beam with 


end justifies 
means 
a rolled I-beam having the same hight of 


section, same area A and same moment of 


inertia 7. It is well known, of course, 
that the moment of inertia of a hollow 
box section is the same as that of an I 


width and 
the 


sum of the thicknesses of the lateral webs 


section having the same hight, 
thickness of top and bottom flanges, 
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obtain very conclusive results. These lat 


ter can be shown to better advantage in the 
form of a diagram, as in Figs. 20 and 21 
Che 


for spacing the shapes and have no other 


abscisse are simply equal distances 


but the ordinates are drawn to 


meaning, 
scale and indicate the areas of the sections 
The 


straight lines 


top of the ordinates are joined by 


The full lines indicate the 


areas given in the books of shapes, and 
the dotted lines those derived from for- 
mula (28). It is thus seen that the two 
series of values are nearly identical 
When such a simple formula—even if 


—agrees SO close 


found entirely by chanc« 


ly with good practice, it is advisable, be 











SO in the anv 
data being equal to the thickness of the central cause of the lack of reliable data, to give 
: x ¢ 3 3 
4 $ iw 5 6 : . z 
4 - Actual Area Outline — a 2 * < 2 2 Actual Area Outline _—..._.___.._. < $3 
3 : b Calculated 3 FE a "3 3 < Calculated « 3 2 < 
14 “2 . 3 4 3 Pans: 
s \¥ STEEL IRON < < STEEL IRON 











Fig. 20 





The moment of inertia of an I-beam 
has for its expression: 


7 BH 


We have here one known quantity (7) 
determined by the deflection formula 

three (By, (bd). 
Chis equation is consequently indetermi 


ind unknown: (i). 
nate, and values must be assumed for some 
of these 
olution. 


unknown in order to obtain a 
The same remark applies to the 
expression for the area of the section: 

A BH — bh 
expressions are much more com 


These 


plicated in the case of the commercial 
not 


seem possible to make comparison analyt 


rolled beam sections Hence it does 


Carnegie Beams 























Fig. 23 
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Knowing J and H, 


the question is to find A. 


web, as in Fig. 19 


For a hollow square section: 


gouete DS 
12 
A=H? —h 
from these two equations we obtain: 
h, V Ht —12/=> H? — A. 
Whence 
A H*?— VY H'*—12/. 


If we apply this formula to the Carnegie 


( 23 ) 


I-beams—steel and iron—the properties of 
which are given in the well-known pocket 
book of shapes, and also to those of the 


New Jersey Steel and Iron Company, we 


New Jersey Steel and Iron Co’s, Beams 




















it conscientious trial so as to find if it is 
necessary to modify it before final adop 
tion. 

sider thi 


For our case we will con it equa 


tion (28) expresses the minimum (prac 


tical) area of the greatest section of th« 
beam. 
THE CENTRAL WER 
Text books do not contain precis foi 
mulas by which tne web may be calcu 


lated; they are unanimous, however, 1 
stating that the thickness must not be tor 


We have 


experimentally the question of the later: 


small for fear of collapse solved 


of the beam and have excavated 


from go 


collaps¢ 
the 
sanctioned by practice 


d experience 


draw 


sectional area 


Let us now 
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tically at the othe The weight of the 
heam ts not to be taken into consideration 


wid the following data are furni 


Length of beam 100 inches Ba 

Load applied $0,000 P 

Modulus of elasticity 28,000,000 / 
\llowable fiber stre 15,000 pounds 


per square inch 


deflect 1On 


1] 1 
Allowable 


100 
| } 
Detleetror coetticier dep nding Nn hape 
> 
of beam WM 
OLUTION 
Hight of section I] 
By formula (7) 
H=?, ! c.-= 
3 WM E nN 
. r 2 15,000 
Hence // ee o 100 x 


25,000,000 


‘1: say H=z 21%” 


PiLez} a 


joo = 21. 
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sending moment, 


a 2 
Moment of inertia / MP I. 
2/ 


Hence 


/ TOO 


21.5 X 40,000 X 


2,506.06. 


25 X% 16,000 


Moment of resistance, 


/ a/ 2 KX 2,866.66 
= 266.606 


a // 21 


ws 


is made rectangular 


l BH 


section 


a fh 
, 2) / 
Whence / 3.4013 
ad // 
\rea of section | BH 3.40 


21.5 74.418 square inches 
section the art 


case of an | 
(28) 


In the 


would be 


V // 


formula 


{ // 


pel 
12 / 


Hence 


{ = (21.5 VY (21.5)! — 12 & 2,866.66 
38.85 square inches 
By comparing these two values we sce 


how advantageous the I section is, its area 
being about one-half that of the rectangu 
lar section. If we adopt the former, it 
remains to determine the thickness of the 
veb and the sizes of the flanges, for the 
hight of section is the same in both cases 

[Thickness of the web, as per formula 
(29), 


MX 40,000 XK 21.5 
X 25,0 


96 PH "| 96 
NN we NX xz 


f 0.6685”. 


O,OCO 


The distance /: between flanges, Fig. 25, 


s given by equation (31): 


: a 12/—///3 


? NO a f/f | 
noe 
Hence A=—*' 
2 
' 12 X 2,805.06) — (0.66055 X 21 5 


28.55 — (0.6655 X 21.5 
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From equation (30) we obtain: 


—th 28.85—(.6685 & 17.31 
A <d ‘—_—” ) : 5% 17.3 == 5,818” 
/1—h 21.5 — 17.3! 
d finally ...B b+t 5.818 
0.6685 6.51” 
1 hie ection 1S yw cl mpletely deter 
ned e Fig. 25) and the problem ts 


obtained 


“d However, he sizes 
1 7 . 1 
through the thick 


uch as the 


f 


formula 


ness of the web, for instance—may have 
facilitate the E 


ts may be 


modified to process ot 


to pe 


manufacture. Fil provided at 


the junctions web and the flanges; 
l rounded, etc.; but we 


and with 


the angles may be 
have found in a simple manner, 
and 


hesitation, the economical 
all importance in this 


out safe 


limits which are of 
1 


If anyone, thoughtlessly, were to make 


the section rectangular and of the same 
1 


1 
} 


area as that found for the I shape, he 
ould have cause for regret, as we will 
presently see 

By introducing the value of A = BHI 


to the equation of the bending moment 


ph i we have 7? / A} He 


6 6 


re 


100 


~6fL 6% qnjo00 X 
l/ 38.85 x 


15,000 


= | 38.85 __ : 
/> = 0.943. 
/{ {1.185 
Phe moment of inertia /,; taken h re 
pect to the verte il an f the ection 1s 
, 0.943)° & T.1SS5 
/ an oe ae 4 41.185 __ , ogy 


moment of inertia /;' required te 


ure safety against lateral collapse may 
derived trom equation 
1 


mploying a lactot safety OT 2, we Nave 
' 5 Pi 5X 40,000 K 100 K 100 
rs == -_= 49 10.55 
rf ik 1 - KX 25,CO0,0CO 
( ia errere, bas ee 1 J ; 
omparing the values of /; and /; we 
see that the latter is nearly four times 


too small and that the beam, if made with 
such a rectangular section, would imme- 
diately collapse when the load is applied. 
But as originally designed, with a hight 
H 21.5” and base B = 3.46”, the moment 


of inertia J; would be: 
(3.46)% XK 21.5 


I2 


/ 


74.29, 
and the beam would have ample strength 
to resist lateral collapse 


\s for the I section, its moment of iner 


} ; 
adil is 


H—h)\+ Ht 


6.51°—.6685%)(21.5—17.31) 4+ 121.5 X.6685 
> 
/ 95.705 
1 q ‘ 
| $ Value insures perte t security 
against lateral collapse 
(Concluded next week.) 
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Fine File Making. 
Not long since an “American Machinist’ 
had the 


factory in 


representative privilege of going 
which many in 
things were seen. This 
Elizabeth, N. J., and belong 
File & Tool Com 
at 23 John street, New 


through a file 
teresting fact ry 
is located in 


to the American Swiss 


pany, whose office ts 
York. The 


to have been given 
] 


American Swiss seems 


this company in recog 


hName 


Lilie 


1 
is 


nition and acknowle: nt of the splendid 


qualities of such Swiss files as the Grobet 


as well as to indicate the character of thi 
files made here; the object being to mak 
them at least as good and, where possiblk 


better. 
Mr. E 
of the business, 


P. Reichhe!m, who is at the head 


states that he found it in 
with a file maker 
superintendent of the works. The files to 
be made differ so much in character from 


possible to get on 


t 


the ordinary article that the methods ot 
making them must also differ quite radi 
cally, and the man who is in charge is one 


} 


who got his training rather as a user 0 


files 
whose work for years had been the desig 


fine than as a maker of them, and 


and construction of special machinery fo 
performing various operations in manufa 
devoid 


traditiona 


withal entirely 


maker’s d 


turing—a man 
file 


methods. 


the evotion 


For, to what is pe 


ontrary 
general impression, such files are not cut 
but by machines; the round one 


likene: 


by hand, 


by a rolling operation that may be 


to knurling perhaps more than anything 


else, and the others by machines w 
rapidly striking chisels. Some of the n 


chines for this work had to be imported 


but nearly all of them have been great 
improved in the direction of refining th 
1 
4 


i 


for the high-grade work they must 


manufacturing a line of files which is 
duplicate of the Grobet 
shapes and cuts are conc 

As would be expected, the gas furnace 
is extensively used in this work, and to it 


use principally Mr. Reichhelm 


ittributes the 
uniformity and the superior durability f 
which his files are acquiring a reputation 
[he forgers who sit at trip or drop ham 
a small ga- 
adjusted for 


mers, for instance, have each 
furnace, which, when once 
heating certain blanks, is absolutely cet 


tain to give every one precisely the sam¢ 
he adjustment of ai 


heat, and usually tl 


and gas valves is such as to cause a slight 
deficiency of oxygen in the 


which does away 


flame, as indi 


cated by a slight rednes 


entirely with al 
from scale about the 


almost tendency to scale 


forming; the freedom 


hammers being very noticeable. Then in 


annealing, hardening and all subsequent 


operations of heating the gas furnace in 


cures absolutely uniform treatment fo 
given lot of steel or blanks, this treatment 
being the more carefully adjusted and 


looked after because it has to be done onl 


a given lot of blanks, or set « 


and when the prop 




















iL 


ale 
the 
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temperature and rate of heating are s¢ 
cured they remain constant until purposely 
altered. of conditions 
the fact that the gas used is made by one 
of the 


machines also contributes its share¢ 


To this uniformity 


American Gas Furnace Company’ s 





Charpy’s Methods of Testing Metals. 
Among the various methods proposed 
for supplying deficiency in the information 
afforded by 
or notched bars 


tensile tests, tests on nicked 


now appear to find the 


most favor, as they bring out the good o1 
bad qualities of which the usual tests give 


no indication, while completing to advan 


tage the information afforded by them. In 
some tests carried out by M. Charpy, chiet 
engineer at the Saint Jacques Ironworks, 
which he 


Montlucon, and the results of 


communicated to the Société des In 
génieurs Civils de France, three series of 
bars, all identical as regards their chemi- 
cal composition, were taken from one and 
and each 
was subjected to treat- 
followed by the ordinary tension, 
compression and impact tests, which af 
forded quite different results from those 
While 


\f carrying out tests with nicked 


the same portion of a steel ingot, 
special thermic 


ment, 


yielded by similar but nicked bars. 
the utility 
bars is no longer called in question, the 
difficulty—that 
definition of the nick 


only connected with a 


which might occur 


n practice may, observes M. A. Dutreux 


n the “Genie Civil,” 


be entirely got over 


v adopting a nick of rounded form, the 
other circumstances of the test, especially 
the dimensions of the bars themselves, be 
Pourcel, 
publication 


ing of less importance. M. A. 
however, remarks in the same 
that M. Charpy’s method, although con 
stituting a valuable contribution towards 
solution of the problem, does not appear 
to satisfy the conditions formulated by the 
International Association as to the meth 
ods of testing materials for determining 
the homogeneity of iron and steel with the 
object of eventually employing such meth 
od for the reception of these metals 
“The Engineer.” 


Galvanic Coloring of Metal. 


In an abstract by “Lightning” of an arti 
cle in ““L’Electrochemie” on the coloration 
and protection of metals, a large number 
of receipts are given. Gilding on steel is 
imitated by galvanically coating with cop- 
per from a cyanide bath, then with a thin 
film of zinc. After drying and polishing, 
the article is heated in linseed oil to 160 
degrees Centigrade, when it is stated that 
the surface becomes of a red-brass color, 
as if there had been a real alloying of the 
copper and the zinc. Iron can be protected 
from rust by a layer of molybdenum, de 
posited from a bath containing 1 gramme 
of ammonium molybdate and 15 to 20 
grammes of ammonium nitrate per liter, 
with a current of 2 to 5 amperes per square 
iron can be 


decimeter All varieties of 
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covered with an adherent and unalterabl 
deposit of peroxide of manganese by mak 
ing them anodes in a bath containing about 
0.05 per cent. of manganous chloride ot 
to 25 per cent. of ammo 


nium nitrate, the bath being cold, the ca 


sulphate with 5 


hodes of carbon, using a weak current of 

I tO 2 amperes. Selenite of copper 1s 

recommended for coloring iron and steel 

brilliant black or blue-black, according to 

layer, after firing, is 
The bath is made 

; 


elenious acid 6 to 10, copper sulphate 10, 


he strength; the 


very permanent with 


itric acid 4 to 6, to the liter of water 


It can be also used for copper and brass 
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FIG, I THE 


with feeble currents Mathey colors watch 
hands and other small metal articles with 
gold or platinum, but not with silver, by 
placing them on an anode plate under 
about 3 cm. of solution, and dipping the 
cathode into the liquid over them until 
the required tint is produced 


The Walker Automatic Universal Surface Grinder. 


Our illustrations show some features of 


produced by the () ~ 


a new grinder 
Walker Company, of Worcester, Mas 
Fig. 1 shows the complete machine t 


gether with all the attachments that may 


accompany the machine if desired 
[The machine is driven by a two-speed 
countershaft which is started at e1 


speed by pulling on of the weighted 


cords marked S, Fig. 1, and stopped by 


WALKER AUTOMATK 


RINDER 


idle head 


presents 


both in the belting ar 


construction of the 


section ot 


hie path of the belt 


indicated 


running part com 


line of the column 
d swivel On this 
ling of the head does 


¢ of the belt on the 

e countershaft pul 
allow for the 
belt at that end. In 


in idler 


o 


pulley, giving 
t 200 degrees. and 
and then to the 


ler vivels about 











the 


other th: 


upper « nd at 








arrangement not 





tension 





head 





throug! 
































that hen the he 
+1 

the movement of / 
does not alter the 





2} 











he elevating screw, but position wherein 
position is fixed; so the countershaft 
id is adjusted vertically ible to use a whe 
‘and the spindle pulley spindle without i 
ength of the belt. This with the driving 1! 
nly gives uniform belt The spindle be 
ms of the grinding from the head so 
he head to be turned well overthe work 
either way from. the by using the whee 
ly 
{ | 
\ | 


Belt 








Shaft 





| 
“h 


Vertical Feed Screw 


Geared to Lower Hand W! 





ION THRO 
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the spindle is parallel to 


The latter makes it pos- 
el on either end of the 
n any way interfering 
elt 

xes project unequally 


as to support the 


for flat 


1 on 





spindle 


surfac 


grinding 


1 ' 
long overl 


lang 





b> 
> 
> 
. or 
a ‘eS 
° 
2 5 
2 UO 
3 cS 
% 
a. 





of E 


resisted by F. 


Januar 


Tact 
T 


wheel 


T he 
inding is obtained by pu 


of the 


ing end space required for 


or 
St 


tting the 


short end spindle 


the 


lhe bronze boxes in which the spindl 


runs are made adjustable for wear, as in 
dicated in the section Fig. 3 G is the 


the head casting containing the 


B the box and A the spindle. F is 


hub of 
een 
nt which fits 

f B. This 


ive quite a 


key screw with flattened poi 
slot milled the whole lengt!] 
slot is milled deep so 
of the slot 


hin wall between the bottom 


nd the spindle, this wall serving as a 
pring hinge about which the halves of the 
ox turn when the adjustment is being 
made The opposit side of the box is 
inilled open with a beveled edge slot, in 
which a packing strip D is held by a screw 

The screw C bears on a step milled 


n the bronze and serves to'tigl 


Oo 
gl 
DD 


is slightly rounded so that it 


iten the top 


f the box against the strip The point 
simply 


Ids 
£: 


D in place and allows the pressure 


tending to rotate the whole box to be 


r 


accessories include fi 


rhe 


ympany’s well-known magnetic chucks, 


nd a head and footstock for cvlindrical 


Fig. 4 shows a machine of design 


lial 


1 


it entirely motor driven, making it thor 


ighly portable. It is mounted on wheels 
» that it may be readily moved from plac¢ 
place in the shop This machine | 
) 110-Vve continuou motors 
e direct connected to the grinding spit 
lle and the other within the b for ope 
ng the feeds 
In the machine which we illustrate th 
nagnetic chuck 1s made an integral part 


f the platen and the electrical connections 


re such that putting on th rrent te 
rt the machine enereiz the magn 
holding the work 
\n automatic switch and starting box 





4+ 
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on, wever, ne 





he cut is completed and, if desired gs workes the system completely, and 
bell to call attention to the fac Phe vhile 1 th ighly l ems to 





pertected it s¢ 





same appliance entire disconnects tl cover the field better than other methods 
notors in case the operating curr I e pl pie f the de nal system 1s 
voiding danger to th dings 1 the very ple nt s there 1s no practi 
idden rush of current he supply n number of bdivisions 
Ss renewer { | Xp ded lefinite Che Dewey 
aac eenmeeaiatia Systet sed in libraries, is a 
A Decimal System for Numbering Working to cov very wide field, and 
Drawings. would be possible to cover the entire scop: 
































BY A. D. WILLIAMS of engineering requirements by sim 
Mr He \ | Hutson gives at page meth d It is hardly likely nowevel 
1427, 1901 1 illusts f the applica that any ( general scheme will b 
FIG. 4. THE WALKER GRINDER, MOTOR DRIVEN 
tion of the decimal classification to draw adopted, though it might be p able t 
ngs for pumping machinery, and in an_ do so by the aid of the various engineering 
ditorial the system is spoken of as having cietl 
been worked up to suit the requirements There area great many different svstem 
fa locomotive works and as having been 1 in indexing drawings, most of whicl 
ised by some bicycle works. It is also be ve some good | ts, but very few ar 
ng used in the office of the Chicago & uthciently elastic to cover a wide field 
Western Indiana Railroad, where it wa Most of these systems are gotten up in 
introduced in 1808, system being de I t growth of the busine 
scribed in Engineering News TO hel s ng n absolute ect 
tember 5, 1901 \ nd this usually results in no thought 
The writer tried some time ago to get being given to anything beyond what i 


is system into use in the engineering bsolutely essential Time goes on and 


the 
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ubdivided thus, there being in this case 


but little need of subdivision and most ot 


the tens divisions 


not 


Class 
used: 
OLO 


O10 


Class o1o is turther subdivided thus: 
General Standards. 

Dated 
» Structural 


3 Mechani al 


(Remaining units or 


Sheets 
Standards 
Standards. 
sub-classes not ap 
portioned. ) 
The 


thus 


100 main division is subdivided 


100 6(General Drawings. 
10 Buildings. 

20 Sewer 

Track 


Tracks 


30 «Broad Gage 
jo Narrow 


(Remaining 


Gage 

tens divisions or classes not 

ipportioned 
The class 11 


io ©Buildings 


subdivided thus 
General 
| Foundations 

Structural Details 


3 Crane Runways 


Again main subdivision 200 is subdiy 

ded as follows 

200 ©6General Drawings and Plans 

LO Blast Furnaces 

20 Stoves and Gas Stoves 

30 Hot and Cold Blast Mains. 

jo Ore Handling and Stock. 

so Hot Metal and Cinder Handling 
As ‘before Class 210 is subdivided, the 


livisions being as follows 


210 
1 Foundations 
2 Cast Details 
3 Structural Details 

4 Lining. 

s Top Charging 

6 Cooling and Piping. 


Further examples of the subdividing of 


the tens classes are the following: 
220 
1 Foundations. 
» Cast Details 
Structural Details 


} Lining. 


5 Gas Pieces 


Mains 


Valves 


s Hot Blast Mains 
6 Hot Blast V 


240 


l alves 


1 Storage Bins, ete 


> Cars and Lorrtes 
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1 Foundations. 


4 Pig Machine and Conveyor. 


3 Mixer 

} Ladles, Cars, etc 
Che illustrations could be multiplied in 
definitely, but further examples can scarce 
ly make the subject plainet 


Improved Speed Changing Pulley. 
Some time ago we published an account 


of a speed-changing pulley which was self 
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contained and adapted especially to use in 
driving an engine govern Since that 
time the makers, the Speed Changing Pul 
ley Company, of Indianapolis, Ind., hay 
further developed the idea and have ap 


plied it to machine-tool countershafts and 
some cases to the main spindles or feed 
that is 


shafts of machine tools in a way 


interesting and which seems to constitute 


one more step in the movement toward 


he realization of the modern dictum, “the 


stepped pulley must gX 











FIG, I SPEED CHANGING PULLEY 


APPLIED TO A PLANER COUNTERSHAFT. 











ye shows the rulles ppiied 





countershaft in such a way as 


le the platen of th hi 


machi 
HilaCill 


in back at a constant maximum speed 
hile the cutting speed can be changed 
» suit the material or character of the 
ork without stopping Che use of three 


friction wheels has proven v¢ 


l 
| | 


AMERICAN 


; 
mainly in 


rangemen 


which the 


grease Cu] 
each one of 
pearing S 
s] own 


MACHINIST 


ig some improveme Doerr Safety Bulkhead Door System. 
vision of oiling a \ party were 
i frictior wheels en rik the 
e made W 1d new ‘ \ Wi f 
ed to the out ‘ d I he N (a¢ | > ( I 
Che Auburn b thrust p Ni \ 
sed ead f P nw " wed ; j p ty 
t pe t 1) \ ; 
uulkhead de \ i 
en hit I 











| 
1 
2 | 


\ 


I¢ > } \ 
itisfactory than two, as formerly used 
Not only is it possible to get stronget 
driving power, but the loose wheel being 


supported or pushed upon at three points 


instead of at two diametrically opposit 
points, it runs better and gives better 

isfaction generally. The arrangement of 
three wheels is shown by Fig. 2, in whicl 
a, b, c¢ and d represent bevel-gear seg 
ments, which connect the friction wheels 
and the lever for moving them is con 
nected at A, so that no segment has to 


move more than one wheel 

Fig. 3 is a longitudinal section showing 
the to 
loose pulley. 


act 


on at B 


device is arranged as a 
Here the belt 
and normally this pulley is pressed against 
by 
S, the thrust bearing having a ball collar 


When thi be 


stopped the shipper shifting 


how 
runs 
wheels the heavy spring 


the friction 


machine is to 
ot 
the belt, simply compresses the spring S 


is shown 
instead 
and relieves the friction wheels of pres 
ift 
The lever 


the 


sure, allowing B to run loose on the sh: 
without imparting motion to C. 
is forked to allow it around 
shaft. 


Since the engraving was made we have 


to pass 


received, too late for use, a drawing from 


a 
\ 

























DINAT THROUGH PEED CHANGING Pt 


TION 


LONGITI 





126 





Device for Holding Cylinders for Boring 


The half-tone shows a cylinder mount 
ng for a large horizontal boring mill. It 
inly of two pairs of column 


Che 


ywward or away from 


msistS ma 


each pair on a separate bed columns 


r jaws are moved t 


the center by powerful screws, a ratchet 


wrench being seen on the front end of 


ne of them. The screws meet in the cen 
Lc! of the bed nd are connected there by 
clutch. so that the columns mav be 


moved together or independently a ae 


] 


ired, the screws of course being mad 
ght and le It Wedges are provided for 
vertical adjustment with screws operated 
by a socket wrench seen at the extreme 
left. A device is provided for liberating 


the wedges and allowing them to remain 
the columns 


stationary, while, if necessary 


ire moved. One pair of columns may 


remain stationary while the other pait 








ADJ USTABLE 


are moved and adjusted to suit the length 


and diameter of the work. After work 
has been set the tie rods shown in front 
of the columns near the top are firmly 
locked by split clamps, as are also the 
binder cross rods shown at tops of the 
columns, the latter by means of hand 


Each pair of columns 
the 
may be 


wheels at the back. 


1S independent of other, and work 


of any size chucked regardless 
of the work at the other end, 


The 


has 


of the 17e 


rr in the other pair of columns. 


cut shows the mounting at work. It 


been giving satisfaction for a year or more 


ina large shop in New England. It was de 
Mass 


signed by E. D. Becker, of Boston, 





\ writer in “Engineering” says that 


English steel makers seem to have nearly 


a monopoly of the American tool steel 


market. 
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Case Hardening Wrought Iron and Machine Steel. 

BY E. R. MARKHAM 
Hardening the surfaces of articles made 
steel is 


Most 


machine shops have some means whereby 


of wrought iron and machinery 


generally termed case hardening 
they can harden screws, nuts and similar 
Where 


limited number of 


small articles there are only a 


pieces to harden it is 
customary to heat the work in the black 
smith forge, in a gas jet or in any place 
where 


When 


cy anide of 


a red heat can be given the piece 


hot sprinkle a little granulated 


potassium, or a mixture of 
prussiate of potash, sal ammoniac and salt ; 
reheat to a red and plunge in clear cold 


When 


of work to harden this is an expensive as 


water there are large quantities 


well as a very unsatisfactory way. 
To case harden properly we must under 
the article 


stand the material of which 





CYLINDERS 


FOR BORING 


made and the purpose for which it is to 
be used, whether it is simply to resist wear 
or friction, will be obliged to resist sharp 
a bending or twisting 


rr heavy blows, 


strain, or do we wish merely to produce 
surface colors? 
We 


ening 


first consider the case hard- 


of work that simply needs a hard 


will 


surface with nothing else to be taken into 
consideration. Pack the articles in an iron 
box made for this purpose, using a mixture 
of equal parts by measure of granulated 
rawbone and granulated charcoal mixed 
thoroughly together. Cover the bottom of 
the hardening box to a depth of 1% inches 


with the mixture, pack a row of work on 


this, being sure that the articles do not 
come within 14 to ™% inch of each other 
or within 1 inch of the walls of the box 


Cover this with the packing to a depth 
| 


of '3 inch, tamp down, put on anot 
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layer, and so continue until the box is 
filled to within 1 inch of the top, filling 
the remaining space with refuse packing 


material left from us hardenings, if 


we have it; if not, fill with charcoal or our 


packing material. Tamp well, put on the 


with fire clay, 


cover and lute prevent 
as much as possible the escape of the gases 
If the articles are so rge that they would 


not cool below a red heat before reaching 
they should bi 


the ‘bottom of the bath, 
wired before putting in the hardening box 
We should use 


iron binding re sufficient 


ly strong to hold tl work when it is 
worked around in the bath. If the articles 
are too heavy for wiring, we must devis« 
some other way of holding, either tongs 


or grappling hooks. If the pieces are small 


mm the box 


of the 


they can be dumped directly f1 
into the tank, sifting the work out 
box somewhat slowly, so that the articles 
If the 


is a good plan t 


will not go into the bath in a body. 
tank is large enough it 
side to side about 


hori; 


four inches apart 


have wires across from 
four inches apart in the ‘ontal rows 
Have the rows three or 
and do not put the wires underneath each 
that the wor 


other, but in such a mannet 


will strike the different wires as it 


to the the tank. In 


passes 
bottom of striking 
these wires the work will be separated and 
any packing material adhering to it will 
be loosened by the jar: the work will als ) 


be turned over, thus presenting a 
to the cold water as it passes t 
These wires can easily be arranged (se 


sketch) by taking two pieces of sheet metal 





a little shorter than the inside length of 
the tank, drilling holes in them as de 
scribed in the arrangement of the wir 


and the wires can be passed through thess« 


holes and riveted, thus making a per 


manent fixture that can be placed in the 


tank and taken out at will. The distance 
between the wires can be varied to accom 
modate the particular kind of work wi 
are to do; they must be far enough apart 
so that the 


\nyone troubled by the case hardening be 


work cannot lodge on them 


ing soft in spots will find a remedy in this 


Do 
10 inches of bottom of tank 


simple device. not have any wire 
within 8 or 
Have. a coarse screen or a piece of sheet 
metal drilled full of holes somewhat small 


er than the pieces we are to harden; block 


it up about 2 inches from the bottom t 
allow a free circulation of water under 
neath it. This also allows the water to 


pass through it around the work, and the 


packing material will through it 


pass 
chance to get 
should be 


the tank and we should 


be tter 


leaving the 
at the 


water a 
The 


at the bottom of 


work. water inlet 


about 2 inches from the 


have an outlet 


top to allow the surface water to escape 


The cold water coming up from the inlet 


it the bottom should be turned on befor 


we dump the work, allowing it to run until 


+7 1 “old 
ne WOrkK 1S COId 


In heating the work any form of furnace 


Will do that will give the requir 


ed heat and 
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maintain it evenly for a sufficient length 


of time. The covers of the boxes should 


14-inch holes drilled near 


After 


pieces of 3-16 inch wire throug] 


have seve ral 


the center putting the cover in 


place, put 


these down to the bottom of the box, 


1 
allow 
ing the 


an inch above 


stick 
-over, to enable us to get hold of them with 
the tongs. When it that 


work has be 


them to 


up 
“) 


is thought the 


en in the fire long 


heat through draw one of the 

long pair of tongs or take an ordinary 
pair and put some pieces of gas pipe on 
the legs. If the wires are red the entire 
length we time from them, and, if not 
ve wait a few minutes and draw another 


and so on until we draw one red the entire 


) 


length. I c 


to employ in 


nsider this the proper method 


timing all work in a fire 
whether it is to be annealed or case hard 
Hat 
pack 


WoO! | 


ened, charging for hardening by the 





when 
If we 
from the time we put it in the fire we ar: 


veyizing met! we are 


hardening tocl steel. time our 


} 


uncertain as to the results if the fire is 


hotter one day than it is another. Some 


days our fire acts dead, another day lively 


sO Our pot Is ionger me 


in heating at one ti 


than another; but if we time from the 


period when our work commences to take 


carbon, we will have results as nearly 
uniform as it is possible to get, provided 
we have a uniform heat, which can be 
gaged quite closely by the ey Bett 

esults « e obtained bv use t the 
pyvromete gh ‘for ordinary work 
l is m ecessary 


\fter runni 


ig the proper length of time 
the fire, which l 


Varies ac ing to the 
nature of the steel and the purpose for 
nded (small articles, 


do 


surface 


hich it is inte 
which 
hard 


from one to two hours after they are red 


inch or less, not require any 


thing but a should be run 


hot), dump into water. If it is desirable 


to have them colored somewhat, hold the 
pot about a foot or 18 inches above the 
tank, allowing them to pass this distance: 
through the air before striking the wate1 
If 


slots 


we are hardening small screws with 


for screwdriver, and are hardening 


simply to keep the screwdriver from teat 
ing the slot, we can use expended bone 
that 


is bone that has been used once be 


fore. It will make the work hard enough 
for all practical purposes, yet not hard 
enough to break. If we wish to harde: 


leeper we must run longer. To harder 
} 


1-16 inch deep it is necessary to run about 
the work is red. By 


five hours after run 


ning sixteen to twenty hours we can hard 
en to 


mall articles it 


a depth of % inch. In the case ot 


is best to use a bone 


No 


are 


known 
When 


iod of time in the over 


‘oarser than what is as 


granulated raw bone we 


run for a long per 


we should use a coarser grade. The chat 


coal used in the mixture should, it pos 
sible, be of the same sized granules as the 
bone. The commercial article is much 
superior to anything we can pound d 
ift, so that it is policy to buy it rl 


AMERICAN MACHINIST 


first cost may seem a little stiff, but if a 
count is taken of the time it takes to grin 
and sift, we will find the article we buy 
the cheapet 

There are many special preparations 
used in case hardening, some of which ars 
Xct nt for ecial work, w e some ‘ 
good tf ind f work When we 
wish to harden deep in short space ot 
time t S Ivisabl use b ( ) x 
place of granulated raw bone. Bone \ 

OI nil i] ] rcoa iS lif 5 ere \ 
alled—is prepared by burning bon 

special furnace It comes in the f 
ft a powder; it leaves a finer grain in tl 
work hardened, and will make it stronge 
than if hardened with raw bone. 

Another torm of bone which gives ex 


cellent results is called hydrocarbonated 


bone, a form of bo black treated with 


il, so that it gives off its carbon more 


readily than either form mentioned before 
[t is not generally used, but for very nic: 
work it is vé 

If 


work it is 


we wi 


necessary first to polish it and 











to be sure-it is clean when packed in the 
hardening box Use the following mix 
dimer 2 WV Ainist 
RES FO CATTERING SMALI ARTICLI IN 
H ENING 


; ; 
ure when packing: 10 parts 


ated raw bone, 2 parts bone 
ather; mix very 

Phe 
gratifying if 
the 
By means of an air pump of 


of 


granulated charred le 


thoroughly before using results wil 
be much 
bath, placing 
the bottom. 


more we pipe int 


our end or outlet neat 


some description force a jet air into thx 


water in such a manner that it will be dis 
tributed the 


order that each piece of work may come in 


throughout whole tank, in 
the air 


When 


by the first process mentioned, heating in 


contact with as it passes through 


the water. articles are hardened 


fire and treating with cyanide of potas 
sium, very nice colors can be obtained by 
taking a piece of pipe, putting it in the 
bath and blowing through it, passing our 
work through the air in the water when 
we dip it. 

When the articl re thin and must b« 


very hard yet tough, it 1s best to use a 


bath of raw linseed o1 If this batl 
used it 1s advisable to attach a piece 
iron binding wire to each piece when wi 


pack the work, allowing the wires to hang 
the When 


the articl 


sides of the bi 


over 
move the box from the fire 
| 


ve removed from the box and immerse: 


the oil by means of the wires 
should be worked around well in the bat] 
until the red has di ippea ed. but 1 


£ C4 ( \\ 
sle1 p \ ’ 
ne side 
\\ 
I in 
nap wf ( t | 
( ] ? \ W 
( \\ | ) + + ‘ 
t n I 
‘ C W he 
cl irging ( I e pi \\ 
hat ( ] I 1 
4 f { ‘ 
( vill harden « ely tl ih in at 
h One ‘ ' 
TO \ whe | rd 4 ) \ 
experienc Its w 
ed if we granulated charred leath« 
nst \\ | ng mix W 
in ¢ ed harcoal 
In fh x nh f the gage 1 in 
( IX very \ ] 
ind dip I be found t 
b \ d l ly straigl 
£ t vd\ l 
t , tak ne tim 
t he A ) v 
the \ 1 irdet 
thos t ‘ ‘ Atte lenin 
It 1 1st 1 pa 
we d rv | S Bis _ : 
T ft \ { } 
The Corliss Valve Gear. 
] I l 
| ] re 1 ed \ ) 
each end of e « ! e fo teal 
and one for ex! Phe exha va 
is simply cylindric lide with a recy 
rocating rotary motio1 ind may be 
described i e bent t i cylit 
drical form 
The same w d be true of th im 
valve ut 1 account oT a pec il valve 
geal t iction Db omes different tron 
that of an ordinary ide valve 
If all four valve ere positively drive 
by , ’ ’ . tributior 
would be « like t ot com 
LD d e D-valve « 
5 d f t part 
But I tem | p 
f supe essed b e sing] 
comb mn r 
I. ote d g bec 
a { h 
‘ | ] Tl ? 
( ( ( l i 
: . iS: tient 9 n 
ind ¢ © it ett 
f ' d on 
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3. The valves makes 


it possible 


separation of the 
valve motion 


the 


to reduce the 


by means of toggle motion of valve 
rods The 
one-half the period of rotation at least, 


is the 


port must be covered during 


and if the motion of the valve same 
directions from a central po 


must be 


in opposite 


sition, as it with the D-valve, 


gener 


Phis 


the greater part of the motion must 


ally 


occur after the port 1s closed. 


can be avoided when the valves are sepa 
rate, for then each valve may be sepa 
rately attached to a special rocker or 


wrist-plate in a manner to produce a re 


duced valve motion during the exhaust 


period 


CORLISS VALVES 

Fig. 1 represents diagrammatically the 
Corliss valves and wrist-plate connections 
for one end of the steam cylinder. It 


shows how the toggle motion of the radius 
rods operates to reduce the movement of 
As the 


reduced 


the valve after the port is closed 


angular motion of the valve is 


by the toggle action, it becomes possible 


to use smaller valves than otherwise prac 


ticable, because a given angular valve mo- 


tion yields a larger port opening than 


could be had with a straight motion of 


the rod. 

construction 
The 

fits the 


and 3 show th 
Corliss 
stem flat 
whole length of the valve and has a jou 


Figs. 2 


of the valve 


first valves 


has a extension which 


nal at each end. 

The Corliss steam valve, shown in Fig 
4, is a simple circular slide, suitably guid 
ed. The slide and the cvlindrical parts at 
each end are now often cast in one piece, 
T-head 


across the end of the 


and the valve stem terminates in a 
which fits in a slot 


cylindrical part. 


These valves are often double-ported 
to avoid the necessity of using large di 
ameters or to reduce the motion. The 


objection to double ports is the increased 
clearance space they make. The clearance 
may be reduced to a minimum by putting 
the valves in the cylinder heads, and this 
would, no doubt, become the general prac 


did 


plicated steam connections 


tice if it not involve somewhat com 
Double-ported steam and exhaust valves 
Fig. 6 represents 


head 


are shown in Fig. 5. 


three-ported valves for the lower 
of a 60-inch low-pressure cylinder of a 
cross-compound vertical engine, designed 
Rice & Sargent. The steam 


valve is held up to its seat by end gibs, 


by Messrs. 


supported by flat steel springs, and these 


are adjusted by means of screws from 


the outside. 

The exhaust valve is a hollow shell with 
closed ends. It is separated from the bot 
tom of the cylinder by a_ loose-ported 
valve-seat plate, the upper side of which 
is flush This 


plate is held freely between planed jaws 


with the cylinder head. 
in the cylinder head, and the steam pres 
sure in the cylinder keeps it against the 
valve and prevents the steam from passing 
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inside the valve when the ports are closed. 
The opposite side of the valve is provided 


with a single wide port and is always open 
to the exhaust chest. This construction 
gives less clearance than the ordinary 


Corliss exhaust valve. 


The motion of the Corliss induction 
] that of a 


alve is quite different from 


slide valve. The special feature 


common 
is a disconnecting device, which allows 
the valve to be closed by a spring or 


vacuum dash-pot or other independent 


The eccentric moves the valve till 


and it 


agency. 
it is released by the knock-off cam, 
is then closed by the dash-pot. The valve 
is perfectly at rest during the expansion 
period and the greater part of the exhaust 
period, but during the exhaust period it 
is caught by the steam hook and slowly 


started, so as to admit steam near the 
beginning of the forward stroke. The 
amount of opening and the period of 


admission depends on the position of the 
cam, and this is in turn deter 
When the 
steam-hook arm strikes the knock-off cam 
and the 

The 


knock-off 
mined by the speed regulator. 


the hook is released, valve is 


closed by the dash pot. result is a 
nearly ideal valve motion 


LIMITATIONS (¢ CORLISS GEAR 


F THE 


When a single eccentric drives both 


and exhaust valves the range of 


cut-off is limited to about half the piston 


steam 


stroke. This will become obvious by con- 
sidering the following necessary condi 
tions: 

1. After the eccentric has reached the 
extreme of its throw in either direction 


all valve gear motions are reversed 
2. The 

the 

for if the hook does not strike the knock- 


steam valve must be released 


before eccentric motion is reversed, 


off cam during its forward motion it 
cannot strike it during its return motion. 

3. The maximum exhaust opening, or 
the middle of the exhaust period, must 
occur when the eccentric is at the extreme 
of its throw. 

Now, in order to get release of the ex- 
panded steam in the cylinder before the 
of the 
exhaust closure a little before the end of 
the return stroke, the middle of the ex 
haust period or the extreme of the eccen 


commencement return stroke and 


tric must evidently occur before the mid- 
dle of the and therefore, 
the extreme throw of the eccentric in the 


return stroke, 
opposite direction must occur before the 
the forward stroke, and the 
valve must be released before that point is 
reached, if released at all. 

The point where steam is cut off is 
not coincident with the action of the cut- 


middle of 


off cam, for it takes some time to close 
the valve. With a long piston stroke the 
closing period is comparatively short, but 
it is far from being 


seems to be the prevalent impression. The 


‘instantaneous,” as 


return motion of the valve and dash-pot 
starts comparatively slowly—as indeed all 


motion does—but this slow motion is not 
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observable on account of the shortness of 
the interval, and by overlooking this fact 
a false conception of the dash-pot action 
is formed. 

A good vacuum dash-pot closes the valve 
at late 


rota 


in about one-sixteenth of a second 
cut-off, or during one-twelfth of a 
eighty turns 


tion If the engine makes 


will in 


the 


per minute, the closing motion 


that case cover about one-sixth of 
stroke. With short stroke and high piston 
speed the latest cut-off would be mucl 
later than mid-stroke. 

The releasing gear is seldom used on 
high-speed engines because the sudden and 
frequent action will cause it to wear quick- 


ly and become unreliable, and as a sharp 


cut-off is not attainable at high speed, 
there is not sufficient justification for the 
use of a somewhat complex and delicate 
gear. One hundred turns per minute may 
be assumed as a practical limit for the 
Corliss gear 

This speed limit of the Corliss gear 
is of no consequence in connection with 
large engines, where great piston speed 


may be obtained with less than one hun 
dred turns per minute, and, for obvious 


reasons, in such cases simplicity or few- 


ness of parts is a consideration of less 
moment 
It will be understood from the fore 


going that late release and late exhaust 


closure are conditions imposed by the sin 
gear, 
ditions agree very well with moderate pis 


ton speed; but at higher speed 


eccentric valve and these con 


gle 


eCariler re 


lease and more compression may be re 


quired. 
This may be effected by moving thie 
eccentric forward on the shaft, but thi 


reversing of the steam-hook motion woul 


then also occur at an earlier stage of 
forward stroke, and the range of cut-off 
would be correspondingly shortened. 
Earlier exhaust closure could be had by 
giving the exhaust valve more lap, but 
this would involve a later 
expanded steam at the end of the forward 
On the shortening 


the exhaust lap would give earlier release 


release of the 


stroke. other hand, 


but insufficient or no compression. 


rH ECCENTRIC VALVE DIAGRAM 


Let the circle, Fig. 7, represent the path 
of the the 
in the direction shown by the arrow, and 
let the horizontal diameter represent the 
When the center 


SINGLE 


center of eccentric, turning 


throw of the eccentric. 


of the eccentric is at point 1 the steam 
port opens, and if the valve is not released 
before the end of the throw at point 3; 
The 


exhaust port opens at point 6 and is closed 


the port will close again at point 4. 


The crank is supposed to be at 
the 


just after opening the steam 


at point 9. 


its dead center C when eccentric is 
at point 2, 
port. When the crank is on the opposite 
dead center the eccentric must be at point 
7 diametrically opposite point 2, and the 
point of release, at 6, occurs a little before 
Arc I 


this, as it should do 2 represents 
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period of steam lead, arc 6—7 represents only one eccentric, and that in order to Chis simple diagram fully illustrates the 
period of exhaust lead, and arc g—1 rep- get release before the end of the stroke, limitations of the single-eccentric valve 
resents the compression period. Whenthe the diameter 2—7 must cross the chord gear, but it may be profitable to turn the 
eccentric is at point 3 the valve-gear mo- 6—9. If, in order to extend the cut-off, figure and let diameter 2—7 represent th« 
tion is reversed, and the crank has not point 2 be moved back to point 10, the stroke of the piston, and let the circle re 
yet arrived at point 10. The valve is diameter 10—5 could not be made to cross resent the path of the crank-pin. Poi 
therefore necessarily released before mid- the exhaust chord in any position, and 1, 2, 3 will then mark signific 
stroke, if it is released at all. Note that release would then take place after com- positions of the valve gear in proper re 
the chords must be parallel if there is mencement of the return stroke tu t st stroke, and an imag 
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ary indicator diagram may be constructed, 
as shown. Note that by this arrangement 
the position of the eccentric relative to the 
crank is considered; but it clearly 
shows the result the 
moved forward on the shaft, in which case 
the whole cycle of events occurs earlier 
that is, the lead is increased, 


not 


when eccentric is 


in the stroke 
diminished, and 


and 


the range of cut-off is 


there will be earlier release more 
compression, 

The steam hook connects with the valve 
at or near the end of its throw, and the 
eccentric 8—I there- 


fore, to what extent the valve must over- 


motion determines, 
lap the steam edge of the port when at 
rest 

Note that during this period the valve 
should move as little as possible (distance 


1—&, Fig. 2), and the radius rod must, 
therefore, have considerable lateral motion 
before the valve opens. When the wrist 


plate is in its central position the eccen- 
tric is at point 10, and the lap of the steam 
valve in this position is determined by the 
eccentric motion 10—1. The correspond- 
ing exhaust lap is determined by the ec 


centric motion 5—6. The exhaust chord 


Qg—6 could evidently be moved to the 
other side of the center, in which case 
the exhaust valve would not cover the 


port at half throw; or the port could be 
placed centrally, which would make the 
exhaust period cover exactly one-half ro- 
tation, and would put the exhaust edges 
“line the half-throw 
tion; but such changes would give earlier 
Lap and 
accurately 
should be 


line’ in posi 


and 


release and less compression 


clearance can be laid out very 


on the drawing board, and it 


marked on the drawing. The great ad 
ustability of the Corliss gear makes it 
easy to set the lap by some rule of thumb 
after the engine is erected, and a little 


variation in the points of release and com- 


pression may not be of much practical 


consequence; but when a “good” indicator 


card is required there may later be some 
tedious resetting to do. There should 
ilways be marks at the end of the valve, 
inside the rear bonnet, in line with the 


steam edges of valve and valve seat. 

At point 3 the valve motion is reversed, 
represents the period of 
arc 2—P 


the admission period for latest cut-off, as 


and if arc 3—P 


dash-pot motion, will represent 


determined by the knock-off cam, which 


in this would be one-quarter of a 


Case 
whole revolution, or half of the piston 
troke. But if under heavy load, the 
speed regulator puts the knock-off cam out 
of reach of the steam hook, the engine 


will take steam during period 1—4, or 
nearly full stroke. 
rWO ECCENTRI€S 

In order to obtain a greater range of 
cut-off in Corliss engines a separate steam 
eccentric is used, and has become quite 
common. With two eccentrics the admis 
<ion and exhaust periods can be adjusted 
independently, and steam may be cut off 


anywhere, nearly to the end of the stroke. 


In order to start the valve’ without 
shock, the hook must 
when near the end of its throw; and the 
steam eccentric may be so placed in rela 
tion to the crank that this connection is 
made near the end of the return piston 


stroke, for the valve need not overlap the 


connect with it 


port more than inch when closed. 
The arrangement of steam rods exem 
plified in Fig. 1 is in every respect satis 


factory in connection with a single-eccen 


tric valve gear; for in that case a slow 
initial valve motion is imperative, and it 
is obtained by the lateral movement of 


the radius rod. But with two eccentrics a 
quicker initial motion is feasible and de 
sirable, and it may be obtained by revers 
ing the valve motion and admitting steam 
over the top of the valve (Fig. 4). 

eccentrics require 


Separate separate 


wrist plates, and their centers may be lo 


cated one above the other, as shown in 
Fig. 5. 
Figs. 8 and 9 show how the eccentrics 


may be placed on the shaft. The steam 
eccentric is at point 2, Fig. 8; the exhaust 
and the 
Indi 


eccentric is at point £, Fig. 9, 


crank is at its dead center at C. 
vidual eccentric circles are shown for the 
and the notation is the 


\n imaginary motion 


sake of clearness, 
same as in Fig. 6 
of the eccentric arm will point out the 
various events. Referring to Fig. 8, near 
point 8, at the end of the throw, the hook 
connects with the steam valve; at point I 
the steam edges are on the point of separ- 
motion 8—1 de 
When 
the eccentric is at point 2 the crank is at 
shown. At 
the steam wrist-plate is in its central posi 


ating, and the eccentric 


termines the initial valve motion. 


its dead center, as point 10 


tion, and in that position the valve does 


not cover the port, as with the single 
eccentric gear, but the port is open to a 
certain extent, determined by the eccen 


tric motion I--10. Point 3 marks the end 


of the throw, and the corresponding post- 


tion of the crank is at C’, at about three 
quarters of the piston stroke, and the 
limit of cut-off is a little later. If the 


hook does not strike the knock-off cam the 
valve will remain open till closed by the 
return stroke of point 4, 
near the middle of the return piston stroke 
from 


the eccentric at 


The exhaust action is discernible 
Fig. 9. It is similar to the single-eccen 
tric action, but 


the release, at point 6, occurs at about 90 


with this difference, that 


per cent. of the stroke, and the exhaust is 
cut off at about 70 per cent. of the return 
stroke, at point 9. The the 
exhaust valve after it has closed the port 
is determined by the motion 
9g—3—6, and full port opening is obtained 
by the eccentric motion 6—8. The mo- 
tion Q—I0 the exhaust lap 


when the wrist plate is in its central posi- 


motion of 


eccentric 


determines 


tion. 

A valve gear designed to be operated 
by a single eccentric cannot very well be 
made to cut off much later than at half 
when a_ separate exhaust 


stroke, even 





January 23, 1902. 









slow initial 
motion half the 
of the eccentric, and the other half 


the 
least 


added. For 


requires at 


eccentric 1s 
valve 
throw 
is not sufficient for a late cut-off; and it 
will readily be seen from an inspection of 
Figs. 1 and 5 that a quicker initial valve 
involve radical 
However, the 


motion in Fig. 1 would 


changes in the valve gear. 


range of cut-off may be extended some 
by moving the eccentric back, sacrificing 
the lead; and to this there is no objection 
The 


eccentric 


when it does not involve later release 
advantage gained by a second 


would consist in more compression and 
easier release. 

CORLISS VALVE DIMENSIONS. 

The steam and exhaust ports of Corliss 

engines are usually made as long as the 

exhaust 


but 


cylinder bore, and steam and 
valves are usually of equal diameters, 
the diameters do not vary as the bore of 
the cylinders, as might be anticipated. 
The proportion varies from one-third of 
the 


for 


one-sixth 
The 
ports are not necessarily proportioned ac- 


lve, but 


bore, in small engines, to 


large low-pressure cylinders. 
cording to the diameter of the va 
the port opening will be nearly so. It is 
considered a safe rule to make the width 
of port sufficient to allow a mean velocity 
of 8,000 feet per minute of the entering 
feet the 


a smaller port area may con 


and 6,000 minute of 


exhaust, but 


steam, per 
sistently be allowed for large cylinders 
The port opening is in proportion to the 
the 
limited by the diameter. 
DIRECTIONS FOR 

Adjust length of eccentric rods to give 
wrist plate equal travel on both sides of 
\djust length of 


travel of valve, which is practically 


SETTING THE VALVE GEAR 


center-mark on bracket. 
radius rods to give proper lap with wrist 
plate in its central position. Move wrist 
plate to end of its travel either way (as 
length of 


marked on bracket), and adjust 


drop rods to let the hooks freely engage 
the catch blocks. Put crank on dead cen- 
ters, and set eccentric ahead of the crank 
the 


ughest working position and 


sufficient to give lead Raise 


1 
I 


pre yper 
governor to 
knc ick off 


adjust length of rods so that the 


cams will just keep the hooks off the 


catch-blocks 





Smoke Abatement in Cleveland. 

BY PROF. C. H. BENJAMIN. 
The city of Cleveland has the somewhat 
unenviable reputation of being one of the 
the United States. A 
the shows 


smokiest cities in 


careful canvass of over 


1,000 different plants, operating in all over 


city 


2,000 steam boilers, whose furnaces dis- 


charge the products of combustion through 
Of this entire 
me- 


more than 1,600 chimneys. 
number 375 furnaces are fitted with 
chanical stokers, 103 with down draft or 
other smokeless grates, 82 with automatic 
draft either without 
steam jets, while 145 are burning smoke- 


regulators, with or 


less coal. This gives a total of 705, or 


about one-third of the total number, which 


can be considered unobjectionable from 
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the smoke inspector's standpoint. Syste 
matic observations of the various chimneys 
that of 


than 300 are to-day 


show the 1,600 mentioned more 


throwing out, on the 
black 
in a manu- 


average, more than 10 per cent. of 


smoke; this amount of smoke 
facturing district being taken as the limit 
which can be allowed without serious criti 
cism. 

In the 


than 5 


business section of the city more 


per cent. would be considered a 


nuisance. The conditions now, however, 


are not as bad as they were a year ago 


and in proportion to the amount of work 
being done, and the amount of coal burned, 


Cleveland is cleaner to-day than at any 
other period in her history. 
During the dark days of 1894 and 1895 


d Salt Co 


\l Ly 22 y 4 


4 Dangle Mfg Co., Babcock & Wilcox 


Hill ( lutch _0., Babes ck w Wilcox stk 


was probably less than 
this 


Cleveland manufacturers know 


there now, but at 


what cost kind of prevention wa 


secured, 
too well. For the past fifteen years ther 
has been more or less agitation of thi 
subject by public-spirited citzens. A “So 
the Atmospheri 


ciety for Promotion of 


though handicapped by its 
the 


kn »wledge on the part of its membership 


Purity,” 
name and by absence of technical 
certainly did much to arouse public senti 


Numer 
ous ordinances were passed by the City 


ment in regard to the smoke evil. 


Council making the production of smok« 
a misdemeanor and establishing fines as a 
The control of the subject 


f 


punishment. 


was vested in the public health division « 
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the police department, and sanitary police 
men were supposed to keep one eye on the 
garbage can and the other on the top of 
the chimney. The record book kept at this 
time by the department is decidedly amus 
ing reading. Notices were frequently re 
corded, 
for 
nearly all 


thirty or sixty days’ time 
the 


“partially 


givirg 


abatement, and final record in 


was abated” 


cases 


just how much this meant, those who have 


studied the subject can readily tell. Som 
arrests were made, and some cases went 
as far as the police court. Usually defects 


resulted in the dropping 
test 


in the ordinancs 


f the case cases were 


Occasionally 


continued from year to year, some of them 


landing in the Supreme C 


State, and in one instance at least the en 





\merica 








n Steel & Wire Co., Mav 22 g. Otis Stec 
ers = Cleve d Electric [Hlumu g 
7. Cle nd Cap & Screw Ce dala 

gincer died before a decision was reached 


] ] ; ] ] 
while in one othe ordinance was «dc 


clared unconstitutional about a year afte 


it had been crossed off the municipal cod 


The only apparent result from this system 


of petty persecution and_ ill-considered 
legal action was a feeling of annoyance: 


and antagonism on the part of 
facturers and a certain for the 
At this time 


more 


contempt 


whole subject smoke abate 


ment was considered a joke than a 


matter of serious importance. There is 


no doubt that fifteen years ago the success 


ful prevention of smoke was more or les 


problematical; most of the mechanical 
stokers were then in an _ experimental 
stage, and were rather unsatisfactory, 


21 
while the host of so-called smoke ann 
hilators were of so unreliable a character 


and so manifestly fr: 


all who had anything to do with them 

About the first of May. 1900, throug 
the eff rts ot the Miu cipa Association 
of Cleveland, an amendment to the statute 
law of the St e was ettected, creating 
separate divisio1 sf e citv governme! 
whicl hould have this matter 
charg Che law provided that e sup 
vising engineer sl ‘ ‘ ppo d ' 
Mayor tor a term ¢ five veat the ) t 
eing t O1Vve iftic N nik I ( 1 
ces I he worl \ it p lit rit 
ference lhe iw provided tah 
iSSIS I ( r\ t W 

Phe vi ( pol I dut es of 





l a 
ca | fit t\ I 
ematl gal tol rT tin \ d 
nte vent nae tran gy ott ( « 1 
to ( ( \ ( iy it a 

been made of the entire city d 
card index pre ed showing the . 
tion of the various boiler plants and thi 


nent \ this 
mpleted for any section of the 
made of 


] 14 
bOCAILY 


last a 


nature of their equip 


were 


that 


city, regular observations 


the conspicuous chimneys in 


to determine which were the principal of 


fenders, and to what extent In grading 


the smoke from the different chimneys 1m 
attempt has been made to use smoke 
charts, but entire reliance has been placed 








132 
on the judgment of the observer. As one 
assistant has done nearly all of this work, 
he has become so expert as to give the 
relative readings very closely. One hun- 
dred per cent. is taken to mean dense 
black smoke of the worst variety, such as 
may be seen by referring to Figs. 1 to 3. 
In estimating the amount for a chimney, 
quality is graded rather than quantity, it 
being assumed that a small chimney which 
is pouring out dense smoke is just as 
guilty as its larger neighbor under the 
same conditions. Before making an aver- 
age, at least one hundred observations are 
taken from each chimney at five-minute 
intervals, the total time covered usually 
being from 8 o’clock in the morning until 


4 o'clock in the afternoon. Fortified with 
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verified by comparison of the coal bills 
for long periods of time. In one instance 
which has recently come to my notice, the 
installation of automatic draft regulators 
inducing perfect combustion by the abun- 
dant supply of oxygen immediately after 
firing has more than paid for the whole 
expense of the installation in one year, 
as shown by actual coal bills for the years 
preceding and following the date of instal- 
This saving can be traced to two 
First, the uniform sup- 


lation. 
principal causes: 
ply of coal combined with a uniform sup- 
ply of air, giving a practically perfect com- 
bustion at all times and preventing the 
escape of carbonic oxide to the chimney ; 
second, to the fact that the absence of soot 
m1 the heating surfaces of the boiler gives 
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SMOKE INSPECTOR’S BLANK AS TURNED IN TO THE OFFICE. 


an accurate knowledge of the relative 
smoke conditions in each locality, the 
supervising engineer and his assistants, 
either by letter or by personal visits, can 
present the subject intelligently and can 
criticise each place with good assurance. 
Perhaps the most potent argument for 
bringing about improved conditons is that 
of fuel saving. 
from perfect combustion (a synonym for 


The saving which results 


smoke prevention) is not a matter of theo- 
Careful 
tests made by experts in the employ of 


ry but of every-day experiment. 


large manufacturing firms in Cleveland 
have shown a saving of from 15 to 25 per 
cent. by the use of smokeless furnaces, 
as compared with the ordinary firing on 
flat grates. These tests have been further 





a higher rate of evaperation and corre- 
spondingly better efficiency. 

Many of the manufacturers and business 
men thus approached were undoubtedly 
influenced also by the desire to better the 
atmospheric conditions, and to make their 
city a more desirable place of residence. 
3ut when atmospheric cleanliness and 
economy of fuel arrayed themselves on the 
same side of the question the problem was 
much simplified. Besides urging the de- 
sirability of a change in furnaces, we have 
also insisted upon more careful firing and 
have found it easy to demonstrate that 
running a lighter fire with frequent firing 
of coal in small quantities would result 
in more steam and a better condition of 


affairs generally. Careful attention to this 





January 23, 1902. 


matter of firing and to the conditions of 
such apparatus as was in use has reduced 
the smoke in several localities to about 
one-fourth of its former volume without 
change in the furnace or grates. The 
office of this department is a bureau of in- 
formation on the subject of stokers and 
improved furnaces where catalogs can be 
obtained and where blueprints showing 
various appliances of stokers to boilers 
are on file. 

The increase in the number of smokeless 
furnaces since the beginning of this work 
is a good index of progress. During the 
year ending July 1, 1901, one hundred and 


seventy-two satisfactory furnaces were 


either installed or contracted for. In eight 
new power plants built during this time 
containing from one to six boilers each, 
Only 


two plants were built during the year 


mechanical stokers were installed 


without the installation of stokers, and 
in one of these stokers have since been 
introduced. Since the date last mentioned 
fourteen firms have already installed over 
sixty stokers or smoke preventers of vari- 
ous sorts. 

It would be unfair to the manufacturers 
themselves to say that all of this improve- 
ment was due to the efforts of this depart 
ment, but undoubtedly the steady pressure 
brought to bear had its effect. 

There are to-day in Cleveland a large 
number of establishments whose chimneys 
refute the oft-repeated assertion that 
smoke prevention is impossible. The chim- 
neys of the Cleveland Twist Drill Com- 
pany, the Hill Clutch Company, Cleveland 
Cap Screw Company, Dangler Manufac- 
turing Company, and others such as shown 
in Figs. 4 and 5, etc., show usually only 
one or two per cent. of smoke throughout 
the day. In fact, they are so free from 
this nuisance that their tops are scarcely 
sullied. These enterprising firms are also 
comforted by the fact that it pays to be 
good. 

While the great bulk of the hydro 
carbons comes from the chimneys and 
stacks of factories and mills, the smaller 
quantity which issues from the smoke 
stacks of locomotives is sometimes more 
annoying to those in the neigborhood 
The stacks of the engines are so low and 
the smoke is so thoroughly distributed 
along the right of way that it does more 
damage in proportion to the quantity. 

In some Eastern cities, I believe the 
laws compel the use of coke or hard coal 
within the city limits. 
practicable to enforce an ordinance of this 


It has seemed im 


character in Cleveland at the present stage 
of the movement. Locomotive engineers, 
however, have one great advantage in the 
ever-present forced draft, which makes 
possible a better air control. Experiments 
on some of the Southern and Western 
roads have shown conclusively that firing 
with one or two shovels of coal at short 
intervals and leaving the door ajar an inch 
or two after firing would almost eliminate 
the smoke 
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The officials of the railroads entering 
Cleveland, at the request of the writer, 
issued stringent instructions to firemen 
and engineers both on the railroads and 
in the yards insisting upon light and fre- 
quent firing with suitable attention to the 
One of the as- 
railroad 


door and to the blower. 
sistant engineers, a competent 
man, has sincé devoted all of his time to 
nspection of the locomotives, having since 
\[arch of this year made over fifteen hun- 
dred observations on about four hundred dif- 
ferent engines, being about two hundredand 
fifty observations to each road. The smoke 
for an engine is graded from the time it 
becomes visible until it passes out of sight, 
readings being taken at intervals of from 
three to five seconds. The readings are 
jotted on a graphic log which is subse- 
quently finished up in the office. 

Almost daily reports to the railroads, 
containing duplicates of these cards, make 
it possible for the master mechanic and 
foreman of engines to call the engine crew 
to account for violation of the law while 
the circumstances are still fresh in their 
The improvement thus effect 
ed by the combined efforts of the railroads 
ind the city officials can be best shown 


memories. 


hy comparing the averages at the begin 
ning and now. 
principal railroads entering Cleveland in 
March, 1901, were as follows: Cleveland 
& Pittsburgh, 28 per cent.; C., C., C. & 
St. Louis, 35 per cent.; Eric, 35 per cent.; 
N. Y., C. & St. Louis, 35 per cent.; L. S. 
& M. S., 34 per cent.; C., T. & Valley, 20 
The averages on these same rail- 


The averages on the six 


per cent. 
roads for November of this year were: 
Cleveland & Pittsburgh, 8 per cent.; C., C., 
C. & St. Louis, 13 per cent.; Erie, 12 per 
cent.; N. Y., C. & St. Louis, 1o per cent. ; 
L.S. & M. S., 11 per cent.; C., T. & Val- 
ley, 11 per cent. This reduction can be 
ittributed entirely to the change in the 
inethod of firing, there having been no 
important modification of the furnaces dur- 
ing that time. There is, of course, a limit 
to the improvement that can be effected 
in this way, and to make even this im 
provement permanent requires continual 
oversight. It cannot be doubted, however, 
that it is well worth the trouble it takes, 
both to the city and to the railroads them 
selves; their object is not altogether a 
patriotic one, since the perfect combustion 
resulting from smokeless firing cannot fail 
to reduce the coal consumption. 

To a man coming from one of the East- 
ern cities the conditions in Cleveland even 
ow would seem almost insupportable. It 
is Only by comparing what is with what 
night have been that we can take heart to 
go on. 

At the present writing the outlook for 
smoke abatement is more encouraging than 
it any time in the history of the reform, 
ind forces are working, not perhaps ap 
parent to the casual observer, that are 
lestined to effect a considerable revolution 
in the next two or three years 
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Letters From Practical Men. 


The Proposed Standard Roller Chain, 


Editor American Machinist: 

We are much interested in the letter 
from Mr. J. O. Nixon, of the Link Belt 
Engineering Company, on page 13, issue 
No. 1, of your journal, and are pleased 
that another company has commenced to 
agitate this question of roller chain stan 
dards. We consider the matter of suffi 
cient importance to warrant a meeting of 
automobile and chain manufacturers for 
the purpose of discussing the subject from 
every standpoint. 

Nixon do 


not change our ideas with regard to sizes 


The points mentioned by Mr 


of rolls, rivets, etc., but we agree with him 
that no standards should be adopted un 
less it can be shown by test that they are 
the best. We agree with Mr. Nixon also 
that sprockets should be cut to give a 
We do not 
know the exact amount necessary, but are 
making a study of this point and hope 
with the assistance of interested automo 


clearance for the chain rolls. 


bile manufacturers we may learn som 
thing in the near future that will be of 
value. 

The Brown & Sharpe 


Company has been furnishing sprocket cut 


Manufacturing 


ters for our new line of roller chains, and 
we are sure they will be glad to make any 
improvements which may be shown by 
demonstration 


Mr. Nixon states, 


large rivets are necessary for strength, a 


-“— do not believe that 


chains with much smaller rivets will fail 
in the side bars.” If he will reconside: 
we think he must admit it 1s a very easy 
matter to use side plates which will shear 
the rivets, and therefore the size of the 
rivet determines the strength of the 
chain. 

Our 34-inch pitch chains have the same 
size rolls as used in other 34-inch pitch 
chains. Before making chains larger than 
%4-inch pitch, we had one of this size 
severely tested for months on a steam car- 
riage weighing 1,800 pounds. The chain 
and sprockets gave entire satisfaction, and 
we imagine they will continue to do so 
for some time. 

If the 34-inch pitch chain will give good 
satisfaction for a long time on vehicles 
1,800 pounds or less, what will be the re 
sults obtained by using a 1-inch pitch chain 
of our standard on the same machines? 
The sprocket teeth for our 1-inch pitch 
chain are thicker and will therefore admit 
of more clearance, if desirable, and the 
rivets are as large as used in other chains 
114-inch pitch. We can see but one an- 
swer to this question, namely, the t1-inch 
pitch chain must give excellent results 
We believe this same argument applies to 
our 1% and 1'4-inch pitch chains. The 
large rivets must lessen elongation, as 
acknowledged by Mr. Nixon, and by less 


amount of tooth 


ening elongation the 
clearance necessary is reduced 
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We believe a thick roller will revolve 
better than a thin roller and a large roller 


which revolves will wear the sprocket 


teeth much less than small thin rolls. 

For example: Imagine a wheelbarrow 
with an axle 3 inches in diameter and 
When pushed 
wheel will revolve 


If th 


wheel 12 inches diametet 
along a dirt path, the 


on the axle and roll on the path 


wheel should be replaced with a roll 3 
inches diameter we believe the roll would 
refuse to revolve 

If Mr. Nixon corre idea that 
thin rolls are as good as thicker rolls, we 
could reduce the diameters of our rol 
without reducing the rivet diameters. Thi 


would give thicker sprocket teeth and 
chain with the same wearing qualities 
We would like suggestions from any in 
terested parties regarding thick and thir 
rolls. It should be 


rolls and bushings must be 


remembered that th 
! ardened lt 
too thin would they not spring in hard 
ening and increase the cost of manufac 
ture? 

We trust the ideal proportions for roller 
chains may soon be located and adopted 
unanimously by the automobile manufac 
Wuttney Mec. Co., 
Per C. FE. WHirney 


turers CH 


The Same Humbug. 

Editor American Machinist 
Three Vears ago I wa 

Cincinnati, O., and ans 


ut of a job” in 


wered an advertise 


ment for the position of “reporter” for tl 
“Southern Trade Record.” The busing 
of the company was explained to me b 


ome days of waiting 


\fter 


on promised me by the man 


the manager 
for the po 

ager, and after losing a good shop jo 
thereby, I called at the office of the paper 
as I then had reason to believe that they 


wanted me to be a party to their busines 


not on salary, but by the commissions | 
might make by selling to victims certai 
copies of the paper ontaining their recom 
mendation I saw at once that the busi 
ness was a “fake,”’ and no one but a school 


boy would believe that the paper had merit 

Your article at page 36 relates to the 
same humbug I was up against, and by 
showing them up you have done what | 


was going to do three vears age 


A Non-Spilling Ink Bottle. 
American Machinist: 
[amon 


turing ink bottles, but would say there is 


tt an agent for any firm manufac 


a non-spillable bottle, made in New York, 
I have been using for the past two years, 
that can be refilled by using a pencil as a 
pump plunger. Said bottle will stand, 
when new, forever upside down, and not 
a drop will come out. Mine, two years old 
will stand quite a while upside down and 
not leak. Sometimes it goes rolling all 


over my table, upside down in severa 


places, and not a mark or spot 
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The Abatement of Smoke. 

have previously commented upon 
the fact that it is designed to make the 
coming St. Louis Exhibition an example 
of smokelessness; that all combustion of 
fuel that goes on there is to be as nearly 
that 
pains are to be taken to enable those who 


smokeless as possible, and special 
may be interested to see just how and by 
appliances 
We expect 


what special arrangements or 
the smokelessness is secured. 
the exhibition to accomplish much good 
in this way, but in the meantime need our 
smoke-accursed manufacturing cities wait 
longer before inaugurating measures look 
ing to the We 
think not. On the contrary, we think that 
the authorities of Pittsburgh, Cincinnati, 
Chicago, St. and other 
blanketed cities, small and large, ought to 
about this 
further believe that, no matter how many 
unsuccessful attempts 
made before, it is possible to do very much 
if the attempt is made in the right way. 
Cleveland has been for years one of the 
Many 


abatement of smoke? 


Louis smoke- 


do something now, and we 


may have been 


smokiest cities in the country. 
abortive attempts had been made to im- 
prove conditions there and to let God's 
sunshine reach its streets and buildings 
with somewhat less obstruction and diffi 
culty. There was in fact at least as much 
reason for despair and for believing that 
no improvement could be brought about 
as could be found at the present time in 
any other city in the country. Neverthe- 
less, in 1900 another attempt was made to 
clear Cleveland’s atmosphere. It is still 
being kept up, with a very gratifying de- 
gree of success, and the man who has done 
this work, Prof. C. H. Benjamin, of the 
Case School of Applied Science, tells us 
in another column how it has been done. 
His story is well told and ought to be of 
the interest to 
dweller in smoke. It points the way to 
better conditions of living, and makes it 
clear, first, that the real interest of the 
owner of a smoke-producing chimney is 
to make it smokeless; second, that he can 
usually be convinced of this fact and in- 
duced to make the necessary provision 
for smokeless combustion; and, third, that 
the time has now come when it is the 
right of a community to insist, if neces- 
sary, that its air which its people must 
breathe, and which surrounds every ob- 
ject they comé in contact with, shall not 
be unnecessarily thickened and polluted by 
coal smoke. 

Prof. Benjamin’s statement that experi- 
ence in Cleveland, careful and expert tests, 
have shown a saving in coal bills ranging 
from 15 to 25 per cent. as a result of 
smokeless combustion, to be 
missed as the claim of a stoker salesman; 
it is the careful statement of a careful, 
unbiased and thoroughly well informed 
man, and constitutes probably the most 
encouraging feature of the situation. A 
smoke producer may resist appeals to his 
civic pride, to his altruistic or other finer 


greatest possible every 


is not dis- 
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feelings; but when he can be confronted 
with indubitable proofs that he will save 
money by making less smoke he may be 
expected to listen. 

Not only is this saving due to smoke- 
less combustion the encouraging 
feature of the situation, but it is a recent 


most 


demonstration and hence supplies a motive 
for the use of smokeless ftirnaces which 
has heretofore had no existence. It is 
not so long ago that chemists collected 
samples of smoke and determined, by 
weighing, the amount of carbon contained. 
This was found to be an insignificant per- 
centage of the coal burned and the dictum 
went forth that there could be no gain in 
economy by smokeless combustion. Worse 
than this, the great excess of air intro- 
duced by some forms of smokeless fur- 
naces was held by some to be necessary 
for smokeless combustion, and it was even 
believed that because of this excess smoke- 
less combustion was accompanied by posi- 
tive loss. 

This is now known to have been a 
insufficient the 
The actual weight of the carbon in smoke 
known 


very 
examination of subject. 
is as small as ever, but it is now 
that the production of smoke is an indica- 
tion that large waste is going on due to 
the half burning of a considerable pro- 
portion of the carbon of the coal to in- 
visible carbon monoxide instead of com- 
pletely burning it to the dioxide. In addi- 
tion to this, the fouling of the flues by 
the deposit of smoke leads to a considera- 
ble loss in the efficiency of the boiler. 
Why it should have taken so long to learn 
the real facts we do not know, but it is 
extremely fortunate that it has at last been 
demonstrated that the prevention of smoke 
is a measure of considerable economy, for 
that, no doubt, will do more to promote 
than all influences 


improvement other 


combined. 





Executors of the estate of Ephraim W. 
Mentzer, of Hollidaysburg, Pa., are re- 
ported to have entered suit against the 
Pennsylvania Railroad Company, to recov 
er the sum of $768,958 as damages result- 
ing to Mr. Mentzer on account of secret 
rebates and drawbacks given to his com- 
petitors in the coal business between the 
years 1880 and 1899. If such rebates and 
drawbacks were given it is to be hoped 
that the estate will recover the full amount 
that 
more the fashion than they have been. 


and such suits will become much 





A press despatch announces that Walter 
Miller Potts, who is described as engineer 
of the Poutiloff Works Company, of St. 
Petersburg, Russia, is in Milwaukee nego- 
tiating for some patent rights owned by 
the Allis-Chalmers Company and the Bu- 
cyrus Company, of South Milwaukee, with 
a view to manufacturing certain lines of 
machinery in Russia. We do not know 
whether indebted to Mr. Potts 
or to the press agent for the humorous 


we are 
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features of the report, but Mr. Potts is 
credited with saying that the expectation 
is to make this machinery in Russia con- 
siderably cheaper than it is made here in 
America, and for example he says the 
shovels of the excavators are made here 
in sections which are riveted together, 
whereas in Russia they expect to stamp 
them out. If one had no knowledge of 
such affairs he might that the 


art of stamping things out had been highly 


suppose 


developed in Russia and was unknown 
in America, though of course that is very 
far from the actual fact, and to one who 
has been in Russia the idea that machinery 
can be manufactured there considerably 
cheaper than it can be made in America 


is rather decidedly amusing. 





It is reported that the town of Bucyrus, 
Ohio, issued bonds to the amount of $50,- 
000 some time ago to buy a factory and 
that local parties in interest having sued 
out an injunction the town has confessed 
bankruptcy and has applied for a receiver, 
which we suppose is a way of arriving at 
a settlement of the difficulty. 





The United States Government proposes 
to establish at Sandy Hook a school to 
instruct West Point graduates detailed for 
the inspection of arms in the mechanical 
working of heavy fire arms. Capt. Dunn, 
from the arsenal near Philadelphia, has 
been detailed by the Ordnance Department 
to make a tour of all the colleges and uni 
versities where mechanical engineering is 
taught with a view of collecting data. 





A fresh outbreak of the difficulty be 
tween the Allis-Chalmers Company and 
the striking machinists seems to have taken 
place as a result of the importation of 
some additional men from the East to take 
the place of strikers. It is reported that 
picketing has been renewed and that new 
vigor has been put into the fight. It would 
seem as though here would be a good op- 
portunity for the recently appointed com 
mittee of the National Civic Federation. 





For a Naval Engineering Experimental Station, 

Senator Hale, chairman of the Commit- 
tee on Naval Affairs, has introduced a bill 
the 
$200,000 to be immediately available, to be 


in Congress appropriating sum of 
used in the erection and equipment of 


buildings for a naval engineering experi- 


ment station at the Naval Academy at 
Annapolis. The bill contains a proviso 
to the effect that the total cost of said 


buildings and equipment shall not exceed 
$400,000. 

This subject is one that should receive 
the prompt endorsement of Congress. The 
primary necessity and reason for conduct- 
ing experiments and tests is the increased 
efficiency of the naval service. A second- 
ary and probably equally important reason 
for the establishment of the station at the 
Naval Academy lies in the fact that the 
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laboratory can be made available for the 
As a 
post-graduate course of engineering will 
established at the 
Naval Academy, there will be justification 


purpose of instructing the cadets. 


undoubtedly soon be 
for an experimental station at the institu 
tion for this purpose alone. 

Regarding the need for an engineering 
experiment station, Admiral Mel 
ville, chief of the Bureau of Steam En 


Rear 
gineering, recently said: 


The 


consulting engineers and talented profes 


leading marine engine builders, 
sors of various technological schools have 
repeatedly urged me to impress upon the 
Navy Department and Congress the neces- 
sity for such a laboratory. It can hardly 


be expected that individual shipbuilders 
and the scientific colleges should be sub 
jected to the expense of conducting tests 
that are primarily for the benefit of the 
naval service 

The 


lems 


the pre »b 
least 


following some of 

that the the 

assist in solving: 
The best 


for 


are 
navy should at 
means of utilizing liquid fuel 


naval and maritime uses: A new 
impetus has been given the consideration 
of this subject by reason of the discovery 
of the 
fields. 


The value of the steam turbine for naval 


Texas and California crude-oil 


purposes: The British Admiralty regards 
this subject as of vital importance, and 
the success achieved with the two torpedo- 
boat destroyers installed with this appli 
ance warrants increased attention being 
given to the matter. 

The value of electricity as a prime mover 
In the United States 


more ex 


for naval purposes: 
Navy 
tended than 


the use of electricity 1s 


in that of any other service 
Its endurance for naval purposes has been 
seriously questioned by others. Systematic 
tests and experiments would undoubtedly 
prove exceedingly beneficial 

condenser 


The corrosion of boiler and 


tubes: The rapid deterioration of both 
boiler and condenser tubes seriously de 
creases the engineering efficiency of the 
The 


some important tests in connection 


modern warship. bureau has made 
with 
this matter, but the necessity for further 
investigation and experiment is exceed 
ingly apparent 

The best form and type of water-tube 
boilers for naval purposes: There are 
military and tactical reasons why our navy 
should soon settle upon an approved type 
of boiler. There are so many factors that 
will interfere with boiler efficiency that ex- 
tended experiments are necessary to secure 
valuable information upon the subject 

The possible advantages resulting from 
extended use of compressed air as a mo 
tor: Particularly at navy yards, and even 
upon repairs to ships in commission, the 
extended use of compressed air could be 
advantageously employed 


There 


increased 


The balancing of marine engines: 


is a progressive tendency to 


succeeding 


bal 


piston speeds, and with each 


year the necessity for more perfect 
ancing becomes necessary 

rhe development of the storage battery 
The discovery of a 


but 


for marine purposes 


battery of decreased weight, 


storage 


increased endurance will greatly advanc« 


the use of electric motors in the service 

Ihe perfection of a more reliable and 
ethcient gas engine 

Extended investigation as to the best 
forms of steam, hydraulic and pneumati 
jomts 

In the solution of these important prol 
lems the matter of expert talent is very 
important in connecting tests It can 
never be doubted but that a capable and 
strong force of engineer officers will al 
ways be stationed at the Naval Academy 
and therefore there will always be avail 


able 


experiments if the engineering laboratory 


highly trained officers for conducting 


is established at Annapolis 


With an established experimental sta 


tion equipped not only with the best but 


exceedingly complete appliances, important 
tests and experiments could be carried on 
continuously and efficiently, and not in 
the interrupted and desultory way in which 
have heretofore been 


most experiments 


Phe 


would be 


made value and importance of such 


a station greatly appreciated by 


mechanics 


and inventors who have not 
the financial ability to perfect and test 
their patented appliances. Given such an 


stitution and its facilities the inventive 


genius and professional aspirations of of 
ficers and men of the naval service would 
be encouraged and expanded 


\dmiral Melville 


such an experimental 


In conclusion, 
that 
the 


SaVs 


with Station 


work of training an engineering r: 


serve for the future will be greatly pro 


moted, and if such a building, properly 


Naval Acad 


emy it will advance the status of engineer 


equipped, is established at the 


ing in the navy PENNILLI 


In our notice of a pamphlet by Prof. H 
W. Hibbard on the 


journals 


subject of technical 


and indexing we inadvertently 


omitted his address, and have had several 





inquiries for it. It is, care of Cornell Um 
versity, Ithaca, N. \ 
Personal. 
Damel Ashworth, Pittsburgh, Pa., has 


accepted the of sales 
for the Pittsburgh district for the C. W 
Hunt West New 


N. ¥ 


position manager 


Company, srighton 


Obituary. 
Christopher Zug, a pioneer iron manu 
Western died 


January 13, ninety-five 


facturer of Pennsylvania, 
in Pittsburgh, 


vears old 


Charles Pemberton Deane, founder of 
the Deane Pump Works, died at 
Springfield, Mass., January 9, fifty-six 
years old. Mr. Deane invented his first 








136 





pump soon after graduating from Brown 
University and soon became engaged in 
its manufacture. The headquarters of the 
business -were first at Ludlow, but the 
works have been for many years at Hol- 
yoke. The business was absorbed by the 
International Pump Company, with which 
Mr. Deane was associated in recent years. 

Thomas Wrigley, for more than forty 
years a builder of silk machinery, died 
at Paterson, N. J., 
seven years old. Mr. Wrigley came to 


January 8, seventy- 


this country from England at an early age 
and learned the machinist trade at the 
Rogers Locomotive Works. In 1848 he 
After 
several changes he became sole proprietor 
in 1865, the business growing to one of 
considerable proportions and turning out 


went into business with his brother. 


a variety of ingenious and valuable ma- 
chinery for silk manufacture 





A Historic Locomotive. 

Purdue’s second historic locomotive has 
reached the University. It is deposited 
with the University by the Baltimore & 
Ohio Railroad as a result of interest shown 
by Mr. J. N. Barr and Mr. F. D. Under- 
wood, when with the Baltimore & Ohio 
Railroad, and Mr. F. D. Casanave, the 
present general superintendent of motive 
power. The engine belongs to what is 
known as the “camel-back” type and is 
designated by the initials “B. and O., No. 
173.’ This type of locomotive was origin 
ated some forty years ago by Mr. Ross 
Winans, one of the most eminent of the 
early locomotive designers and builders. 

Engine No. 173 is of the ten-wheel type 
and has cylinders 19x22 inches, driving 
wheels 50 inches in diameter, weight on 
drivers 56,500 pounds and a total weight of 
The shell of its boiler is 
It was built in 1868 
and is therefore thirty-three years old. 


77,100 pounds. 


j8 inches in diameter. 


It has been in regular service until with 
drawn to be put in order for delivery to 
the University, after which it made the 
trip from Baltimore to Lafayette under its 
own steam in six days. 

This engine of thirty odd years ago 
presents many interesting features, the 
whole machine being in fact designed with 
wonderful skill and ingenuity. The name 
‘“camel-back,’”” as may be surmised, was 
given to the engine on account of the pecu- 
liar appearance produced by the large cab 
on the central part of the barrel, and of the 
rapidly receding back end, with its stair- 
case and hand rail on the steeply inclined 
firebox, all of which gave the engine a 
humped appearance. 

It is said that the chief aim of Mr. 
Winans was to produce a locomotive hav- 
ing a maximum capacity at a minimum 
cost, and this he apparently succeeded in 
accomplishing, for it is proverbial that the 
Winans engines did a larger amount of 
work than any other type used at that time 
and the business of making them resulted 
in a large fortune to Mr. Winans. The 
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Purdue ‘“‘camel-back” is different from the 
original Winans engine, which had eight 
driving wheels and no truck. The Purdue 
engine also has a Stephenson link motion 
and injectors, while the original engines 
used the hook motion and pumps. The 
driving tires of the Purdue engine are 
secured by gibs in addition to shrinkage. 
The driving springs are used as equalizers 
and are not placed central over the axles. 
It is of interest to note also that the fire- 
box of Purdue’s 
entirely back of the rear axle, giving an 
opportunity to make it wider than those 
which were placed between the 
frames, after the manner which was com- 
mon when Mr. Winans lived. It is note- 
worthy also that the wide firebox with an 


“camel-back” extends 


boxes 


inclined top is now again coming into use, 
being found in the best of recent designs. 





Commercial Review. 
New York, Monday, Jan. 20. 

MACHINE-TOOL MARKET AND OTHER NOTES. 

The month so far has been marked by 
the fruition of important purchases of 
machine tools by two Eastern railroads. 
The Baltimore & Ohio has just closed 
an amount footing up to between $50,000 
and $100,000. The tools will, it is said, 
be installed at various points on the road, 
a considerable proportion going to the 
Mount ( Baltimore ) 
Lehigh Valley Railroad has also, during 


Clare shops. The 


the month closed for a quantity of tools 
Both of these 
orders were divided, but the Niles-Bement 


footing up beyond $50,000. 


Pond Company received the greater part 
in each case. Among other companies 
securing part of the Lehigh Valley order 
was the Garvin Machine Company. 

Beside purchasing machine tools the Le- 
high Valley Railroad Company has ordered 
seven 500-foot air compressors from the 
Chicago Pneumatic Tool Company. The 
latter company is now devoting special 
attention to its New York and Franklin 
air-compressor branches and reports the 
outlook very encouraging. 

Locomotive building still demands no- 
tice in a review of the market and just 
now it comes up in connection with some 
large crane work. The American Loco- 
motive Company—which, by the way, pro- 
poses to expend a couple of million in 
improvements this year—is putting up a 
large erecting shop—the building of which 
is to cost $100,000—at the Richmond, Va., 
plant. A contract has just been let for 
a 120-ton, two-trolley 6-motor and a 30- 
ton 4-motor Niles traveling crane. The 
Rogers Locomotive Works, Paterson, N. 
J., which has given out contracts for the 
erection of a new boiler shop, will in- 
stall cranes large enough to lift a com- 
The Rogers Locomotive 
Company, Paterson, N. J., in spite of the 
short time that has elapsed since it took 
hold of the old works has orders enough 
to keep the plant busy until next Novem- 


plete locomotive. 
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ber, and expects shortly to have 2,500 men 
men at work. Returning to the American 
Locomotive Company, among its plans is 
the enlargement of its Pittsburgh works. 
As the plant is crowded with work, an 
enlargement would be welcome. 

The Hicks Locomotive Works at Chica- 
go Heights have awarded a contract for 
the erection of a two-story addition 200x 
250 feet. It will 
standard tracks and give room for the 


accommodate eleven 
manufacture of twenty-five coaches at the 
same time. 

As indicated in our last report, a dif- 
ficulty is being met with by some manufac- 
turers in securing an adequate supply of 
castings—at least in the larger sizes. An 
oversold material market also proves a 
hindrance to business, as where a pros- 
pective purchaser of machine tools lately 
told a dealer that it would be useless to 
buy the tools when he couldn’t get the 
material to work with them 

A circumstance which has attracted at- 
tention before in the last few months 
has just received a fresh illustration, viz., 
that prices are advanced in the West and 
cut in the East. Recently a Western 
builder of shapers has stiffened up the 
price, while an Eastern builder of the same 
It is true that the 
difference in neither case was large. It 


has made concessions. 


would not be fair to judge conditions in 
these two sections of the country from 
the circumstances noted, although it is 
evident enough that the area of business 
high pressure is tending to travel west- 
ward. Trade activity in New England, 
as elsewhere, is super-normal, although 
there are exceptions to it. Such an ex 
ception is found in the case of a company 
which manufactures a special machine too! 
of high grade and which is reported to le 
quite slack on its own work, although 
it is taking in some from another company 
which has a better run of orders 

The rush in Pittsburgh steel mills is 
such that some are working Sundays which 
never did before. One concern in booking 
an order for 1,000 tons at the maximum 
price requested the purchaser to make the 
order as small as he conveniently could 
It is claimed that higher prices could read 
ily be obtained were it not the policy of 
the mills to keep them down. For in 
stance, it is asserted that Bessemer pig. 
which is now selling at $16.75, would fetch 
$20.00. 

Jones & Laughlins, Ltd., have just brok 
en their record by turning out 2,600 tons 
of steel product in one day. Their output 
of pig iron is of course not included. 

It is somewhat unusual to import large 
machinery into the United States, but the 
Chrome Steel Works, of Brooklyn, have 
been negotiating and we understand have 
practically closed an order in Germany for 
a large hydraulic forging equipment for 
installation in an extension to their plant 
at Carteret, N. J. The machine will weigh. 


it is said, 380 tons—the cylinder alone 50 
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tons—and exert a pressure of 3,500 tons, 
and will be subjected to an import duty 
of 45 per cent. 

The contract for the electrical plant of 
the St. Louis World’s Fair is just about 
being opened for bids. 

Advertisements are prominently appear- 
ing in the daily press of the Automatic 
Weighing Machine Company, which has 
cquired the weighing-machine interests 
f the Pratt & Whitney Company, Hart 
ford, Conn., and the New England Auto- 
matic Weighing Machine Company, Boston, 
nd desires to secure additional capital to 
ncrease its plant and extend its business. 
The company’s headquarters are at 275 
Congress street, Boston. P. Lorillard, Jr., 
s president; Walter L. Clark, of the Niles- 
Bement-Pond Company, is vice-president, 
nd Robert C. McKinney, 
he Niles-Bement-Pond Company, is one 


president of 


tf the directors. 
CHICAGO MACHINERY MARKET 


One seller of machine tools in the West, 


while reviewing trade during the past 
month, remarked that the week which 
dipped into both years, or New Year's 


veek, was the best they had had in many 
months. While estimates concerning trade 
during the past month vary not a little, 
the word that 
is that they are running full and some of 
behind in 
Large shapers are difficult to procure and 


comes from the factories 


them dropping their orders 


th dealers and users are ordering in 
dvance of their wants. 

[he slump in copper may have nothing 
' do with it, but there is said to be a good 
irket for machinery in the Lake copper 
Possibly 
nd repairs are anticipated. 
from 


listricts just now. shutdowns 
There is a 
inquiry automobile 


When this industry was 


juickening of 
builders also. 
nnounced several years ago as the proba- 
hle successor of the bicycle there was a 
fair buying of machinery. But the first 
vehicles turned out—electrical affairs—did 
not prove a glowing success and the indus- 
try from a machinery point languished. 
Recently the production of gas or steam 
propelled vehicles seems to have a start 
ind there is again a better inquiry from 
machine-tool who are much 
in evidence just now. 
mtinually taking a fair amount of shop 
juipment and the number of repair shops 
springing up throughout the 
growing West is considerable. All this 
ind much more makes a steady trade for 


users, very 


The railroads are 


that are 


the tool builders, which this year they are 


receiving in the usually dull month of 
lanuary. 
Pawling & Harnischfeger, Milwaukee, 
ive obtained from the Allis-Chalmers 
ompany an order for twenty-five electric 
ranes, the value amounting to about $125,- 
00. This is one of the largest crane or- 
ers ever placed in the West. The Holt 
ff Machinery Milwaukee, 
ive bought machine tools to the value of 
bout $35,000 from the Niles Tool Works, 


Company, 
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Hill, Clarke & Co. and others for the man- 
ufacture of mining machinery. The E. 
P. Holden Machinery Company, Chicago, 
have been good buyers of machine tools 
lately and report a brisk demand for their 
product. The 
the Pratt & Whitney Company did more 


present Chicago office of 
business during the first 
January than the entire month of Janu 
ary last vear. 

The Niles Tool Works are 


and maintaining a satisfactory trade. 


running full 
The 
only difficulty they are now experiencing 
is a scarcity of good machinists. In no 
better difference 


way, perhaps, can the 


of conditions between this country and 
Germany be illustrated. There, many good 


idle ; 


equal to the present industrial needs 


machinists are here, they are not 





Quotations. 
New York, Monday, Jan. 20. 
Pennsylvania Foundry Pig Iron, Jersey 


City delivery: 


No. 1 X ..$17 15 @$17 65 
NO. 2 As... . 16 65 @ 17 15 
No. 2 plain. 16 15 @ 16 65 
Gray forge.. 15 25 @ 15 75 
Alabama Pig, New York: delivery: 
No. 1 foundry, or soft.... 16 25 @ 16 50 
No. 2 foundry, or soft.... 15 75 @ 16 00 
No. 3 foundry 15 25 @ 15 50 
Foundry forge, or No. 4.. 14 75 @ 15 00 
Bar Iron—Base sizes—Refined brands 


mill price on dock, 1.68c. in carload lots 
For smaller quantities from store some are 
willing to quote as low as 1.90c., but 1.95c 
is stated to be the x neral price 

lool Steel 


—Base sizes—Good standard 


quality, 7¢.; extra grades, 10c. and up 
ward 
Machinery Steel—Base_ sizes—1 95 (‘a 


2.00c. from store 
Cold Rolled Steel Shafting 


From store, 2% @ 2™%c 


Base sizes 
Copper—Lake ingot, 11 @ 11'Kc.; ele 
trolytic, 10’; @ IiIc.; casting, 1034 (a 
1O”Rc. 

Pig Tin—In 5- and 10-ton lots, f. o. b., 
New York. 24 (a 24! ic. 

Pig Lead 
02% (a) osc. extra for carloads. 


For wholesale lots, 4c., with 
Spelter—4.30 @ 4.35c. for ordinary qual 
ity, New York delivery. 
Antimony—Cookson’s, 10% @ 103¢c.; 
Hallett’s, 8¥c.; U. S., 8% @ 8%c.; Ital 
ian, 734 @ 77¢c 
Lard Oil—Prime City, 80 @ 8ic. in 


wholesale lots 





New Corporations. 
Dietrich Gear Co., of New York; 
$50,000. 


capital, 


Spaulding Automobile & Motor Co., of Buf 
falo, N. Y.; capital, $80,000. 

Columbus Motor Vehicle Co., of Columbus, 
O. (capital, $50,000), has filed a certificate of 
incorporation in Delaware. 

Bryant Manufacturing Co.; object, to deal 
in iron and steel; capital, $1,000,000. Incor 
porators: Howard M. Carter, Evanston, III., 
and others. 

Works Co.; principal office, 


Marine Boiler 


fifteen days of 


419 Market 
$100,000. 


street, Camden, N. J capital 
Incorporators: C. A. Leeper, Rich 
Floyd 

Hunt Foundry & Machine Co 
office, 419 Market street, Camden, N. J capi 
Incorporators Il. bk. Hunt, 
Clapp, M. J. Dair 


ard Reeves, C. B 


principal 


tal, $100,000 
Geo. HU 
Marine Governor Com- 

f 


rhe International 
pany, capital $1,000,000, has tiled articles ¢« 


incorporators are resi 


incorporation rhe 
dents of Mount Holly, N. J 

National Abrasive 
New York city; 
acquire mining rights in North Carolina and 


Manufacturing Co., of 
to develop mines and 


object, 


elsewhere ; capital, $1,500,000 


Co., line street, 


object, manufacturing steel, 


Grant-Williams-Barket 
Rahway, N. J 
capital, $200,000 Incorporators 


Williams and Alfred 


iron, et 
Robert Grant 
K. Barker 


Frank E 
Automatic Clerk Co., 101 Lafayette street, 
Newark, N J 


mathe 


object, manufacturing auto 
machines ; Incor 
porators Isaac R. Mansfield, Geo. W. Felt 
ham and Geo. W 


capital, S1.000 000 


Renn 
Lanser Vilter Manufacturing Co., 419 Market 


object, manufacturing 


street, Camden, N. J 


filters, etc eapital, $100,000 Incorpora 


tors: Nicholas Lanser, J. H. Friedman, John 


Swan, Jr., and John C. Ingham 


American Foundry Co Corporation Trust 
Co., 15 Exchange place, Jersey City, N. J 
object, manufacturing railroad appliances 
capital, $120,000 Incorporators ft Ss 
Gould, Evan J. Dudley and Kk. K. McLaren 

Golden Gate Steel & Iron Co Corporation 
Trust Co., 15 Exchange place, Jersey City, 
ee object, manufacturing iron, steel, ete. ; 
capital, $125,000 Incorporators Robert L. 
Smith, Edw. C. McDowell and Kk. K. McLaren 

Pneumatic Textile Machinery Co Corpora 
tion Trust Co., 15 Exchange place, Jersey 
City, N. J object, manufacturing textile ma 
chinery, et capital, $10,000 Incorpora 
tors: H. S. Gould, John I. Billings, K. IK. Me 
Laren 


National Nut Co principal office, corpora 


Jersey 


tion Trust Co 15 Exchange place, 
City, N. J.; object, manufacturing metallic 
compounds, et¢ eapital, $50,000 Incorpora 


tors: Geo. D. Dutton, Frank W. Dutton and 
Kk. K. McLaren 
Norman Cordage & Machine Co 


place 


Corpora 
Jersey 


tion Trust Co., 15 Exchange ] 
City, N. J 
machinery, et« capital, $500,000 
Thos W Norman larry W 


and Richard Delaney 


manufacturing cordage 


object. 
Incorpor 
Hildreth 


ators 


United States Light & Heating Co. (capi 
tal, $3,000,000) has tiled a certificate of in 
corporation in New Jersey. The company is 


light and heat, espe- 

cially for railway cars The 

incorporators are Wm. B. Irwin, Wallace 

Young, John J. Gilbert, all of Jersey City. 
The United Wireless 

(capital, $100,000) has been incorporated for 


to furnish electricity, 


railways and 


States Message Co 


the wireless transmission of messages afid 
the manufacture of apparatus for the same. 
The incorporators are Charles Schloemann, 
Ludwig Bohm, Charles King, W. M 
all of Jersey City The principal office is at 


15 Exchange place, Jersey City, N. J 


Greene, 


New Catalogs. 


Naylor Bros., manufacturers of pulleys, 
hangers, shafting, etc., Peekskill, N. Y., send 
us copies of their hanger and pulley lists 


(914x611, inches in size). They are also get- 


ting out a larger catalog 

The Warner & Swasey Company, Cleveland, 
O., has gotten out a edition of the 
pamphlet describing its hollow hexagon tur 


ret lathe The catalog is attractively gotten 


1vOo2 


up and is 6x9 inches, standard size. 








The Aurora (Ind.) Tool Works has sent us 
a catalog (6x9 inches, standard size) show 
ing different sizes and varieties of its upright 
drills, also a radial drill and three-spindle 
drill. The company moreover, introduc 
ing a new No. 2 plain milling machine. 

We have received a 1901-1902 catalog of the 
University of Vermont and State Agricultural 
College, Burlington, Vt. This institution af- 
fords courses in civil and sanitary, electrical 
engineering and chemistry, 
branches. Size of pamph 


is, 


mechanical 
liberal 
inches. 


and 
besides the 
let, 514x6% 


“Record of Recent Construction,” No. 30, 
of the Baldwin Locomotive Works, Philadel 
phia, Pa., consists of an address by S. M 


Vauclain to the officers and employees of the 


Union Pacific Railway. One feature of the 
pamphlet is a simply constructed working 
model of a valve. Size of page, 9x6 inches, 


standard. 

We have received a copy of the descriptive 
catalog of the belt lacer, manufac 
tured by the Peerless Belt Lacing Machine 
Company, Swanson and Moore streets, Phila 
delphia, Pa. It illustrations, explana 
tion and prices of the machines, which em- 
ploy coil lacing for their work. The catalog 


Peerless 


ives 


is 3%4x61% inches. 

The Lodge & Shipley Machine Tool Com 
pany, Cincinnati, O., has sent us a copy of 
its Catalog I, which is a handsome publica 
tion describing the company’s line of engine 
lathes, which are shown up to 88 inches 
swing. There are also a 24-inch turret 
chucking lathe, 24-inch extra heavy screw 
machine, combination 24-inch turret engine 


lathe, ete. The catalog is 9x6 inches, stan 
dard size. 

We acknowledge the receipt of a volume of 
bulletins (7x10 inches) of the Westinghouse 
Klectric & Manufacturing Company, Pitts- 
burgh, Pa., in binder; also a number of other 
pamphlets which have been published by the 
Westinghouse companies at various times, in- 
cluding: “Steam Turbines,” by Francis Hodg 
kinson: “The Capacity and Rating of Rail- 
way Motors,” ‘The Service Capacity of Rail- 
way Motors,” by Norman Wilson Storer: 
“Polyphase Transmission,” by Charles F. 
Scott; “The Induction Motor and the Rotary 
Converter and Their Relation to the Trans- 
mission System,” by Charles F. Scott; “O. D. 
Transformers” “Eleetrie Locomotives for 
Mine Haulage” (published jointly with the 
aldwin Locomotive Works) ; “Westinghouse 
Automatic Circuit Breakers’; “Wurts Non- 
Arcing Lightning Arresters”; ‘‘Westinghouse 
Integrating Wattmeters” ; “One Million Horse 
Power Westinghouse Electrical and Steam 
Apparatus, New York and Vicinity.’ Most of 
these pamphlets are 6x9 inches, standard size. 





Manufacturers. 


The National Carbon Company, Cleveland, 


O., will erect an addition. 

“A. J. White & Son's planing mill in New 
port, Vt., has been burned. 

A foundry will probably be built in Me 


Comb, O., by Duncan & Nusbaum. 

A power-house is to be built in Lansing, 
Mich., by the Hawks-Angus syndicate. 

The Frontier Mineral Paint Company, De 
troit, Mich., has plans for a new plant. 

The Atlas engine works, Indianapolis, Ind., 
will build a cupola-house, to cost $6,000. 

The A., H. & G. R. R., Hallowell, Me., 
building or reconstructing a power-house. 

The Northwestern Malleable Iron Company, 
Milwaukee, Wis., is about to build an anneal- 
ing house. 

The 
Company, 
plant. 


is 


& Fath 
is about 


Brenner 
O., 


Cooperage 
build a 


Hauser, 


Cincinnati, to 


new 
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Abraham Williams, Nazareth, Pa., is build- 
ing a factory to manufacture bags for ship 
ping cement. 

The Colt Patent Fire Arms Company, Hart 
ford, Conn., is preparing to increase its manu 
facturing facilities. 


The Rochester & Eastern Railroad has 
found a suitable site for its car shops in 
Canandaigua, N. Y. 

An extensive plant is to be built in the 
Menomonee Valley by the Milwaukee (Wis.) 


Gas Light Company. 

A fire at the factory of the Waltham Emery 
Wheel Company, Waltham, Mass., recently did 
considerable damage. 

The Chicago & Cleveland Car Roofing Com 
pany is about to build a 100x825-foot fac 
tory in Cleveland, O. 

The Northwestern Knitting Works, Minne 
apolis, Minn., have applied for a permit 
build a factory addition. 

The plant the South Zanesville (0O.) 
Sewer Pipe & Brick Company has been burned. 
It will be rebuilt at once. 

The St. Louis (Mo.) & Belleville (IIl.) 
Electric Railway Company will build an ad 
dition to its power-house. 


to 


of 


A two-story building is to be erected at 76 
Illinois street, Buffalo, N. Y., by the Queen 
City Engineering Company. 

A. W. Cadman, Pittsburgh, Pa., has been 


granted a permit for a brick foundry and ma 
chine shop on Smallman street. 


Hammonton, N. J., will vote January 29 


on the question of issuing $30,000 bonds to 
construct a municipal water plant. 

The Stanley Works, hardware, New Brit 
ain, Conn., has awarded the contract for the 
brick work on its new rolling mill. 

The Hart & Cooley Company, manufacturer 
of air furnaces, New Britain, Conn., will 
build a frame addition to its plant. 

The Arantz Brothers Lumber Company, 


New Decatur, Ala., is making preparations to 
add a fine veneering plant to its mill. 

The Haverhill Box Board 
about to build a plant in Haverhill, 
The main building will be 200x533 feet. 


Company is 


Mass. 


Ground has been broken near Canonsburg, 
Pa., for the buildings for the Simpson Stove 
& Manufacturing Company, of Pittsburgh. 

Work on a new P. & F. Corbin 
New Britain, Conn., has been begun. 
building will be 200x60 feet, seven stories. 


factory, 
The 


George W. Arnett, Lambertville, N. J., has 
a contract to build a plant there for a hairpin 
and wire novelty manufacturing company. 
, - & ©. F¥. 


The S Traction Company pro 


poses to build a new power-house and car 
barns, and Brilliant, O., may secure them. 
It is reported at Raleigh, N. C., that the 


chief shops of the Seaboard Air Line will be 
rebuilt and may be at Raleigh and Savannah. 

It is said that the Chicago, Milwaukee & 
St. Paul Railway Company will erect an addi 


tion to its shops in Dubuque, Ia., next sum 
mer. 

The American Bridge Company is prepar 
ing to begin the construction of its long 


planned new plant in the vicinity of Home 


stead, Pa. 


Contracts have been awarded for the erec 
tion of an addition to the power-house of the 
Fair Haven & Westville (Conn.) Street Rail 
way Company. 

The Atlas Tack Company is having built in 
a new mill, about TOOx220 
will move its 


Fairhaven, Mass., 
feet, into which it 
shops about May 1. 


Taunton 


Pulp & Paper Company 
the several 


The West Virginia 


has commenced the brick work on 


1902. 
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its plant at 





buildings which it will add to 
Luke, Md., this year. 

The Southern Pacific Railway build 
shops at Los Angeles, Cal., at an expenditure 
of $300,000 to $400,000, and work will begin 
on the buildings at once. 


is to 


The Federal Chemical Company, Louisville, 
plant in West Nashville, 
annual capacity of 75,000 


Ky., will build a 
Tenn., having an 
tons of finished fertilizer. 

Rush, of New York, 
near Beaumont, Tex., for a company 
represents, as a site for a big oil refinery and 


bought land 
which he 


Geo. has 


foundry and machine shops. 


The Milwaukee Machine Tool Company is 
about to build a boiler and engine house at 
Walnut street, between Thirieth and Thirty- 
first streets, Milwaukee, Wis. 


The Engineering Company, Carbon- 
dale, Pa., manufacturer of mining machinery, 


will fit up a plant which will include a forg 


Cross 


ing department and machine shop. 

The Union Mills, of Aldrich Manufacturing 
Company, Moosup, Conn., are about to double 
the size of their plant by the addition of a 
new building and about eighty looms. 


A shop, having room for twenty forges, 
and an office addition will be built at the 
plant of the Frankford Chain Works, Mar 


garet and Pearce streets, Vhiladelphia, Pa. 

A machine shop and foundry building will 
be erected for the Lehigh koundry Company, 
of Fullerton, Pa. The plans show a building, 
460x45 feet, with an extension 285x36 feet. 

It is expected that summer 
on the new shops of the Carbondale Machine 
’a., under way; as 


will see work 


Company, Carbondale, so 
to be ready for occupancy on April 1, 1905. 
The East Side Lumber Company, of Still 
water, Minn., is making changes and repairs 
in its sawmill plant at Houlton, Wis., the im 
provements to cost something over $12,000. 
The American Sugar Refining Company, 
which owns the sugar house in Jersey City, 


N. J., has decided to extend its work there. 
The addition will be 100x188 _ feet, three 
stories. 


The Clark Caster Company, Plainville, 
Conn., has outgrown its present quarters and 
finds it necessary to build. The factery will 
be erected on land where there is an excellent 
water privilege. 

The Hampden Corundrum Wheel Company 
has increased its capital stock and will make 
additions to its plant in brightwood, Mass. 
The company has purchased an emery mine 


at Peekskill, N. Y. 

The West Michigan Machine Works, com 
posed of William Boerma and Charles EF. 
Richmond, will soon start on Canal street, 
Grand Rapids, Mich., and will manufacture 


wood-working tools. 
Seng Manufacturing 

Ill.. manufacturer of furniture 

applied for a permit to build a 


Chicago, 
has 


Company, 
fixtures, 
three-story 


brick factory at 47-51 Dayton street, at an 
estimated cost of $20,000. 

The St. Clair Steel Company has pur 
chased a tract of land adjoining Glassport, 
Pa., aggregating about 25 acres along the 
river front. It is rumored that the company 
proposes to erect a new steel mill. 

Report has it that C. A. Lux, of Clyde, 
N. Y., some time ago secured options on 
property and waterpower at and above the 


Salmon River Falls, and that it is proposed 
to develop the water power electrically. 

The contract has been let for construction 
of a new plant for the Alabama Iron Works, 
Mobile, Ala. The most machinery 
will be installed. There overhead 
traveling crane of 50 tons’ capacity. 


improved 

will be an 
for a fac- 
Boston 


Contracts for the structural steel 


tory building to be erected by the 

















on 
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ad 
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Wharf Company at Summer and Melcher 
streets, South Mass., have been 
awarded to the Carnegie Steel Company. 


soston, 


The contract for building the electric light 
plant at Wellington, Kun., has been awarded 
to A. M. Patitz, of Milwaukee, Wis. There is 
to be a capacity of 75 are lights, at least 
1.500 incandescent lights and motive power. 

Davis, Kelly & Co., of Louisville, Ky., are 
ehind the movement to organize the Louis- 
ville Steel & Iron Company, capitalized at 
$500,000. It is planned to erect a plant for 
the manufacture of sheets and other steel 
products. 

Leavenworth, Kan., will have a packing 
house, known as the Leavenworth Packing 
Company. The capital stock will be $100, 
000. August Thudium is one of the largest 
stockholders and probably will manage the 
new plant. 

Ground has been broken at Leominster Park 
for a 30x40-foot boiler-house and blacksmith 
shop for the Worcester (Mass.) Consolidated 
Street Railway Company. The house is to be 
equipped with a 40 horse-power engine to heat 
the car barn. 

Fred. and William Boyer and ex-Sheriff 
Frank H. Schmeck, all of Reading, Pa., have 
purchased a farm at Evansville and will erect 
a cement works. A company, incorporated in 
rrenton, with a capital of $100,000, will 
operate the plant. 

A new company has been organized by 
some Toronto, Ont., capitalists, to be called 
the Imperial Bag Company, Limited. The 
capital is $150,000, and fully $75,000 will be 
spent in land, plant and buildings. Jute and 
cotton bags will be made. 

A million-bushel elevator for Wichita, Kan., 
is almost in sight. A company is being 
ormed. The Wichita Chamber of Commerce 
s more or less conversant with the enter- 
prise and might be addressed, also the E. K. 
Neveling Grain Company. 

Work has been started on an enlargement 
of the plant of the Ashcroft Manufacturing 
‘ompany, maker of steam specialties, Bridge- 
port, Conn. There will be an addition to the 
forge shop, 43x60 feet; an extension of the 
brass foundry, 43x100 feet. 

The Bristol Builders’ Supply Company, 
lair Haven, Mass., intends making additions 
to its plant soon. A new engine and boiler 
will be installed. A window frame machine 
is to be put in at once, and the company 
thinks also of putting in a mortiser. 

The American Windmill & Manufacturing 
Company, Kansas City, Mo., has been granted 
a permit to erect a frame factory, to cost 
$2,000. Next summer a new building, to cost 
$5,000, will be erected to supersede it. The 
present quarters of the company are at 411 
Southwest boulevard. 

Follansbee Brothers, of Second avenue, 
littsburgh, Pa., have secured options on a 
large acreage on the Ohio River, in West Vir- 
ginia, opposite Steubenville. Engineer Ed- 
ward E. Erikson, is engaged in drawing plans 
for an eight-mill tin plate plant, to cost in 
the neighborhood of $400,000. 


The Mason (Mich.) Sugar Company has 
been incorporated with $300,000 capital. L. 
(. Webb was elected president, W. M. Me- 
(rossen, vice-president; C. P. Mickelson, sec- 
retary, and H. M. Williams, treasurer. Bids 
to build a 500 or 600-ton beet sugar factory 
were to be taken January 11. 


The Pennsylvania Railroad Company will, 
within the next few months, expend half a 
million dollars in the enlargement of its 
shops and improvement of its property at 
Fort Wayne, Ind. A new coal yard will be 
provided and will be equipped with modern 
machinery for loading and unloading coal. 
The machine shop will be extended. 
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The Fombell Clay Manufacturing Company 
has been incorporated in New Jersey and will 
build a plant near Fombell, Beaver County, 
Pa. The incorporators are W. G. Clark, of 
Beaver County; A. G. C. Rhodes, formerly of 
the American Tin Plate Company; M. Jacobs 
and Herbert Carlton. The formal “head of 
fice’ is 419 Market street, Camden, N. J. 

The Kellogg Iron Works, of Buffalo, N. Y., 
have been given a contract to erect 900 tons 
of steel frames for the American Locomotive 
Company at the Brooks plant in Dunkirk 
This contract includes the hammer shop, ma 
chine shop, paint shop and some other struc 
tures. It is estimated that the new buildings 
will cost in the neighborhood of $425,000. 

A company of New York and Philadelphia 
eapitalists have organized for the manufac 
ture of white lead and propose to locate in 
Chester, Pa., giving employment to between 
300 and 400 hands. Mr. Lynch, who has been 
connected with the United Lead Corporation, 
Bridgewater, Delaware County, VPa., will 
superintend the erection of the new plant 

W. C. Whitehead, of the Alliance (O.) Ma 
chine Company, says that it is the intention 
of his company to erect a temporary ma 
chine shop as soon as possible in order to be 
gin work on contracts already taken. Con 
tracts for the big steel buildings of the per 
manent plant have already been let, but it 
will be some time before they can be erected 

Work on a new ten-mill tinplate plant of 
the Mcheesport Manufacturing Company in 
Port Vue, near McKeesport, la., will be 
started within a few weeks. 
& Sons, of Pittsburgh, have been employed to 
superintend the construction. J. Kk. Lauck, 
f MeKeesport, will be superintendent, and 
> R. Crawford, of McKeesport, general man 


Samuel Diescher 


‘ 
] 
ager. 

Contracts are about being awarded by the 
Union Steel Company for the construction of 
two blast furnaces, a group of open-hearth 
furnaces and steel structural work, at Don 
ora, on the Monongahela River, 20 miles from 
Pittsburgh, Pa. It is said that the capital 
invested will be more than $14,000,000 and 
that the Mellons and H. C. Frick are heavily 
interested. 

The Akron Salt Company, which was in 
corporated for $200,000 not long ago by Pro 
bate Judge G. M. Anderson and Auditor L. E. 
Sisler, Akron, ©.; Auditor A. B. Peckin 
paugh, of Wayne County; E. A. Bowen, of 
Canton, and J. S. Floyd, of Wadsworth, who 
will be general superintendent, expects to 
build a 2,000-barrel-a-day plant near Barber- 
ton in the spring. 

The Marquette cement mills of Deer Park, 
Ill., have been sold to John Cummings, of Ls 
Salle. tack of Mr. Cummings is James Her- 
ron Eckles, president of the Commercial Na 
tional Bank of Chicago, and N. W. Duncan 
and John Stuart, of the La Salle State Bank. 
Mr. Eckles states improvements and addi- 
tions to the plant entailing an expense of 
$200,000 will be made at once. T. G. Dickin- 
son, of Chicago, will manage the plant. 


A new Buffalo manufacturing company has 
been organized with a capital stock of $100,- 
000. It is the Carwheel Truing Brake Shoe 
Company. The company will manufacture a 
shoe made of iron and carborundum, and used 
for the purpose of truing flat car wheels. J. 
Black Perry, of Toronto, is president of the 
company, and Walter D. Ingham, of Buffalo, 
is secretary. The company intends to build a 
plant in Buffalo, N. Y. 


The Champion Rivet Company, of Cleve 
land, O., has purehased nine acres at Par 
nassus, Pa., and will erect a plant at a cost 
of about $300,000, and eventually its entire 
works will be moved to that place. Gas will 
be the fuel used, and the plant will be oper- 
ated by electricity. It is rumored that the 
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United States Steel Corporation is back of 
the concern, and that there is now a scheme 
pending for the consolidation of all rivet 
making plants, to be run as an adjunct of the 
big steel corporation 





Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line, each insertion, Copy 
should be sent to reach us not later than Sat 


urdau morning for the ensuing week's tissue 
tnswers addressed to our care will be for 
warde d 
Gear Wheels, gear cutting. Grant; see p. 1S 
Caliper cat. free Kk. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham, Mass 


Fine machine and experimental work rh 
Des Jardins Type Justitier Co., Hartford, Ct 

Wanted Copy of “American Machinist” otf 
May 14, LS06 Address W. W. M., care A. M 

I. J. Stokes Machine Co., 13th and Noble 
sts., Philadelpnia, VPa., build light machinery 

Light and tine mach’y to order: models and 
elec, work specialty. FE. O. Chase, Newark, N 

Wantcd— Old style serew planer, not less 
than 42 inches wick Phe Highland Machine 
Co., Boston, Mass 

Will pay 25c. per copy for issues January 
“6 and February 16, ISi0 Address Box 75, 
AMERICAN MACHINIS1 

Special tools, models, tine light mach’y and 
foundry work wanted. Murray Mfg. Co., Rich 
mond Valley, Staten Island, N. \¥ 

Wanted Small machine for graduating 
evlindrical spindles; second hand preferred 
“Capacity,” care AMERICAN MACHINIS1 

Wanted—Partner who understands) con 
struction of gas engines and has some capi 
tal. “Hustler,” care AMER. MACHINIS1 

Wanted—Two second-hand hole and face 
grinders of the diamond type; two engine 
lathes, from 12 to 16 in. swing; one 3-16 in 
riveting machine Address Timken Rollei 
Bearing Axle Co., Canton, O 

$25,000 Promising investment for man 
with money; fully equipped machine tool 
plant for sale; advertiser has wide experience, 
can secure business and produce results, if 
plant is procured Address Box ¥1, Am. M 

Purchaser for small manufacturing plant 
lot, 100x180 feet; machine shop, 32x68, two 
story, with line shaft and gasoline powe1 
foundry, 40x54, new modern equipment ; good 
location ; for sale cheap. Ilart-Varr Co., Madi 
son, Wis. 

Foundry in eastern Vennsylvania, making a 
specialty of machinery castings, would like 
to make contract with machinery manufactur 
ing concern for furnishing strictly high-grade 
castings at lowest figure. Address “Foundry, 
care AMERICAN MACHINIST 

To Manufacturers of Bolt Cutting Machines 
and Brass Working Machines—A firm of Brit 
ish toolmakers wish to communicate with 
above, and will be glad to have catalogs and 
special terms for exclusive agency Apply 
Alfred Herbert, Ltd., Coventry, England. 

Institutions retiring from business having 
machine tools, brass and wood working ma 
chinery will find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. CC. Wormer Mach 
Co., 55-509 Woodbridge st., W., Detroit, Mich 


Wants. 


Situation and Help Advertisements only in 
serted under this head Rate 25 cents a line 
for each insertion fbout sir words make a 
line. No advertisements under two lines a 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue Answers addressed 
to our care will be forwarded Applicants 
may specify names to which their replies are 
not to he forwarded; but replies will not be 
returned, If not forwarded they will be de 
stroyed without notice Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents, 


Situations Wanted. 


Practical mechanical draftsman wishes 
position tox 16, AMERICAN MACHINIST 

Situation as general foreman or assistant 
superintendent ; references. Box 83, AM. M. 

Competent machine shop or toolroom fore- 


man desires change tox 76, AMER. MAacnu 
Mechanical draftsman and designer, com- 
petent to manage drawing room. Box 75, 


AMERICAN MACHINIST 
Practical, systematic machine shop foreman 
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wants position; splendid references. Box 94, 
AMERICAN MACHINIST. 

A practical superintendent or general ma- 
chine shop foreman. Address R. S., care 
AMERICAN MACHINIST. 


Mechanical draftsman, experienced design- 


er, Wishes position near New York city. Box 
95, AMERICAN MACHINIST. 
Position as foreman; tools, dies, special ma 


drop forging or manufacturing. Ad 
care AMERICAN MACHINIST. 


patternmaker 


chinery, 
dress I° 
change 


Foreman desires a 


has new methods: can cut present cost of 
patterns 25 per cent. Box S86, AMER. MAcH, 
Designing draftsman, 18 years’ experience 


with leading marine and stationary engine 
builders, open to responsible position. Box 
74, AMERICAN MACHINIST. 

A hustling factory superintendent, 37, so 
licits correspondence; duplicate machines, 


watch and clock work, punches and dies. Box 


S5, AMERICAN MACHINIST. 

By first-class, practical patternmaker, young 
man, competent to make drawings and design, 
to divide time between shop and drawing. 
Box 90, AMERICAN MACHINIST. 

A practical, experienced machine shop fore 
man wants position where energy and ability 
ure wanted: Middle States preferred. Ad 
dress Box 81, AMERICAN MACHINIST. 

Position engineer or chief draftsman ; 
technical and practical; 5 years’ experience 
in the above line; 30 years old; best refer- 
ences. Box 79, AMERICAN MACHINIST. 

_ Designer, expert draftsman, wants respon 
sible position ; experienced in printing presses, 
paper bag, metal forming and fine automatic 
machinery. Sox 55, AMERICAN MACHINIST. 

Superintendent or foreman, manufacture of 
electrical machinery and implements, practi- 
cal, up to date in modern methods; 38 years 
old; correspondence solicited. Box 77, Am. M. 

Expert draftsman and machinist, competent 
to take an operation from the designing to 
finish through shop, seeks position ; with auto- 


as 


mobile firm preferred. Box 84, AMER. MACH. 

Practical machine designer, technical grad 
uate with shop knowledge, 10 years’ experi- 
ence intricate automatic machinery and tools, 
light and heavy, wishes to change. Box 51, 
AMERICAN MACHINIST. 

Mechanical draftsman and designer with 
shop experience wants position; partly out 
side work preferred, superintending erection 
of machinery or selling. Address Box 92, 
AMERICAN MACHINIST. 

Graduate of M. 1. 'T.. with 7 years’ practical 


experience, now head draftsman cotton manu- 
facturing and printing company, seeks respon- 


sible engineering position; refers to present 
employers. Box 33, AMERICAN MACHINIST. 
Young man, age 26, technical graduate, 4 


years’ experience 
duction on turret lathes, 
ete., also as foreman 
desires change for a 


in cutting down cost of 
milling machines, 
building machine tools, 
future. Box 82, Am. M. 

Electrical engineer, inventor and draftsman 
wants employment for spare hours; electrical 
apparatus developed and designed for manu- 
facture; motors for direct connection to ma 
chine tools a specialty. P.O. Box 205, Brook- 
lyn. 

Situation wanted in brass or copper rolling 
mill, as foreman or assistant foreman, by a 
young man who has had 8 years’ experience in 
rolling mill work ; references from former and 
present employers: not particular as to loca- 


pro- 





tion of mill. Address Chas. E. Moore, 1352 
Fairfield ave., Bridgeport, Conn. 


Mechanical engineer, university graduate, 
competent designer and draftsman, linguist, 


shop, business and board experience on steam 
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engines, copper rolling mills, special and auto- 
matic machinery, tools, jigs, hydraulic work 
and electric traveling cranes, seeks change ; 
references and testimonials. Box 93, AM. M. 

Mechanical engineer, technical graduate, 14 
years’ practical experience on automatic and 
cost-reducing machinery, both as engineer and 
draftsman, will be open for engagement Feb 
ruary 20, 1902; will be pleased to receive 
proposition as chief engineer or chief drafts 
man where ability, and not pull, will be ap 
preciated. ‘‘Engineer,”’ Box 80, AM. MACH. 


Help Wanted. 


lathe 
Electric 


no 
Co., 


hands ; 
Mfg. 


first-class 
Bullock 


Machinists : 
labor trouble. 
Cincinnati, O. 


Wanted—Tool steel salesman with experi 


ence in working steel. Address L. C. D., care 
AMERICAN MACHINIST. 
Wanted—Engineer capable of testing and 


selling pumping engines; state experience and 
salary. Box 89, AMERICAN MACHINIST. 
Wanted—-A mechanical draftsman, experi 
enced in the design of automatic high-speed 
engines. 30x 72, AMERICAN MACHINIST. 
Wanted—First-class, all-round machinists 
on marine work. Call on or address Holland 
Torpedo Boat Co., New Suffolk, L. L, N. Y¥ 
Machinists wanted, first-class floor men, 
$2.35 per day, in 9-hour shop, 1 hour from 
New York. Address Box 57, AMER. MACH. 
Draftsman wanted; detail designer and 
first-class tracer on sawmill and compressed 
air work. Curtis & Co. Mfg. Co., St. Louis, 
Lo. 
Competent 
New York building heavy 
dress, with full particulars, 
AMERICAN MACHINIST. 
Wanted—Chicago advertising 


for machine shop in 
machinery. Ad 
A. S., Box 


draftsman 
73, 


representa 


tive for New York technical weekly; give 
references and experience. Address HI., care 


AMERICAN MACHINIST. 

Wanted—In New York, e 
ing draftsman on automatic 
qualifications and salary expected. 
AMERICAN MACHINIST. 


xperienced design 
machinery ; state 
Box 88, 


Draftsman wanted; one with experience on 
tools and fixtures, for manufacturing small 
parts, preferred. Address “Hydraulic,” care 


AMERICAN MACHINIST. 


Wanted—First-class foreman for machine 
shop; must have first-class references: a 
Western mechanic preferred. Address Box 
60, AMERICAN MACHINIST. 

Wanted—-Number of patternmakers, ex 
perienced on compressor or steam engine 
work: none others need apply. Franklin Air 
Compressor Co., Franklin, Pa. 

Foreman brass molder wanted; one thor 
oughly accustomed to engineers’ and plumb- 
ing goods; state experience and references 
tox 71, AMERICAN MACHINIST. 

Wanted ty Struthers, Wells & Co., of 
Warren, Pa., experienced draftsmen to work 
on gas engine drawings; write at once for 
particulars, stating age and experience. 

New York city: general machinist on quite 
heavy machinery: young man; experienced, 
progressive and Al mechanic; a special re 
sponsible position to such only. Box 87, A. M. 


Wanted— Draftsman. 
work ; young man, not 
in shop accounting: 
brow & Hearne Mfg. 
New York 

We are enlarging our works, and. will 
shortly require an increased number of skilled 
mechanics; we invite application from pat 
tern makers, molders and machinists. Ad 


in small shop, on fine 
over 21, also to assist 
wages $12. The Dur 
Co., 8 to 12 Wooster st.. 


January 23, 1902. 





dress the Westinghouse Machine Company, 
East Pittsburgh, Pa. 

Wanted—A good detail draftsman with ex- 
perience in locomotive work; must be quick 
and accurate; state age, experience and sal 
ary. Apply to The Canadian Locomotive Com 
pany, Limited, Kingston, Canada. 

Wanted—Mechanical draftsman, competent 
to direct operations and make drawings ; smal! 


machine shop; healthy location in North 

Carolina; state experience and salary ex 

pected. S. Parker, Pine Town, N. C. 
Wanted—A first-class machinist for nov 


elty and repair work, capable of making draw 
ings, patterns, etc.; must be steady man: 
state wages and reference immediately. The 
Israel “Seeded String’ Co., Wichita, Kan. 
Wanted—First-class machine shop _ fore 
man for New England shop employing 350 
men: work is general transmission of powe! 
machinery and repairing; only experienced 
men need apply. Address W., care AM. M 
Wanted—A good machinist who can take 
charge of machine shop in a bridge works and 
who understands electrical repair work. Ad 
dress “‘A.,’"’ care AMERICAN MACHINIST, giv 
ing experience, recommendations and wages 
expected. 
Wanted—Foreman machinist, thoroughly 
familiar with the manufacture of pneumati: 
hammers; he must be capable of handling 
men and machines to get out work up to date ; 


steady work and good pay to right man; state 
age and references. Address Box 40, AM. M 


Wanted—Thoroughly competent foreman 
on machine tool building, experienced in build 
ing pipe threading machinery, familiar with 
methods of producing duplicate parts on tur 


ret lathes; give age, experience, salary ex 
pected and references. Box 28, AMER. MACH. 

Wanted—Two competent toolmakers with 
machine shop practice on jigs and fixtures: 
applicants must be quick in perception and 
action and have trustworthy recommenda 


Superintendent, 


Apply in person to 
433 East 


A. S. Cameron Steam Pump Works, 
23d st., New York. 
Wanted A young man, 
fice work, familiar with 
ness or from export house, 
manufacturers of tools and 
write good hand and be familiar 
costs and entering orders; good position 
right person. Address Box 59, Am. MACH 
We are erecting new shop buildings and 
equipping same with all modern appliances; 
will shortly require an increased number of 
skilled mechanics; we invite application from 
machinists, boilermakers and patternmakers ; 


tions. 


experienced in of 
machine tool busi 
with knowledge of 
machinery ; must 
with keeping 
to 


good references must be furnished as to abil. 

ity and habits. Address Southern Engine & 

Soiler Works, Jackson, Tenn. 
Wanted—Boiler shop foreman, capable of 


taking charge of shop worsing from 75 to 100 
men at present and will build new plant dur 
ing the coming year; must have experience in 
construction of locomotive boilers and tank 
work, also the use of hydraulic and air tool 
equipment of the latest design; a first-class 
position for the proper party. Address *‘Loco 
motive Works,”’ care AMERICAN MACHINIST. 


Wanted.—Machinists, toolmakers, drafts 


men, do you want to increase your salary *% 
They all say that Saunders’ enlarged edition 
“Hand Book Practical Mechanics” exactly fills 
the bill for valuable shop kinks, rules, ete 
figured out by simple arithmetic and draw 
ings: also most complete reference tables in 
existence, many taken from note books of 
best mechanics in the country. By ys size 
Price, post paid, only $1, cloth : $1.25 leather 
Agents wanted. Book sells itself. Big money 


c. oo 216 Purehase st., Boston, 


Mass. 


Saunders, 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 


Norton Emery Wheel Co., Worces- 
ter, Mass. 


Anti-Friction Metal 
See Bearing Metal. 


Arbor Press 


W. F. & John Barnes Co., Rock- 
ford, Ill. 

Babbitt Metal 

See Bearing Metal. 

Balis, Steel 

Automobile & Cycle Parts Co., 


Cleveland, O. 
Cleveland 
Cleveland, O. 
Grant Tool Works, Franklin, Pa. 


& Screw Co., 


Bars, Boring 


Underwood & Co., H. B., Phila, Pa. 


Belt Dressing 


Jos. Dixon Crucible Co., 
City, N. J. 


Jersey 


Belting, Leather 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machines 


iamond Drill & Mach. Co., Birds- 
boro, Pa. 


Bending Machines, Hydraulic 

Watson-Stillman Co., New York. 

Bending Machines, Power 

ethlehem Foundry & Mach. 
So. Bethlehem, Pa. 

Benders, Rail 

lather & Co., Nashua, N. H. 

blue Printing Machines 


‘ittsburgh Blue Print Co., 
burgh, Pa. 


Co., 


Pitts- 
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Blue Print Wringers 

Pittsburgh Blue Print Co., Pitts- 
burgh, Pa. 

Blocks and Tackles 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. —" City 


Buffalo Forge Co., Buffalo, N. Y. 

Boilers 

Chandler & Taylor Co., Indian 
apolis, Ind. 

Struthers, Wells & Co., Warren, 


Pa. 

Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Reliance Mach. & Tool Co., Cleve 
land, O. 

Webster & Perks Too! Co., Spring- 
field, 


Books, Mechanical 
Baird & Co., Henry Carey, Phila- 


delphia, Pa. 
Henley & Co., N. W., New York. 


Boring and Drilling Machines, Hori- 
zontal 
Barnes Co., 
Barnes Co., 
ford, Ill. 
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Fosdick & Holloway Mach. Too! 
Co., Cincinnati, O. 
Franklin Mach. Wks., Phila., Pa. 
Newton Mch. ‘lool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
The Beaman & Smith Co., Provi- 
dence, R. I. 
Warner & Swasey Co., 
Ohio. 


B. F., 
W. F. & John., 


Rockford, Ill. 
Rock 


Cleveland, 
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Pearson Machine Co io 
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Pittsburgh Blue Print Co 16 


Pittsburgh Shear Knife & Ma 
chine Co ‘ G2 

Pond Machine Tool Co 2 

Poole & Son Co., Robt Oo 


Potter & Johnston Co 10 
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Pratt & Whitney Co Bd Covet 
Prentice Bros. Co GS 
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Works, John M , 69 
Roller Bearing & Equipment 1S 
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pmneer, TH. Be... 71 
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Sawyer Tool Mfg. Co.. 62 
Schacht Mfg. Co. ; . 67 
Schumacher & Boye... 9 
Schwerdtle Stamp Co 2 
Schwickart, Ph. ee 66 


Articles Advertised. 


Boring and Turning Mills 

Am. Too! Wks. Co., Cincinnat!, O. 

Baush Mach. Tool Co., Springtield, 
Mass. 

Betts Mach. Co., 

Bullard Mach. Tool Co., 
port, Conn. 

Hill, Clarke & Co., 

Niles-Bement-Pond Co., 

Warner & Swasey Co., 
Ohio 

Calipers and Dividers 

See Machinists’ Tools. 

Caliper Attachment 

Walker Tool Co., Milwaukee, Wis. 


Carborundum 

See Grinding. 

Castings, Alumnium 

Mckenna & Bro., Jas. J., 
York. 

Castings, Brass 

McKenna & Bro., Jas. J., 
or 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, 


Wilmington, Del 
Bridge 


Boston, Mass 


New York 
Cleveland, 


New 


New 


N. X 
Castings, Iron 


Farrel Fdry. 
sonia, Conn. 


& Mach. Co., An 


Castings, Engine 
Johnston, Geo. i, 
Point, Md. 


Castings, Steel 


Sparrows 


Acme Steel & Mall. Iron Wks., 
Buffalo, N. Y. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


Uniform Steel Co., Newark, N. J. 


Centering Machines 


a re Mfg. Co., Milwaukee, 


Wi 
P ratt “& Whitney Co., Hartford, Ct 


Centers, Planer 


Reed Co., F. E., Worcester, Mass 


I4!I 
PAGE 
Sebastian Lathe Co dT 
Sellers & Co., Inec., William 1S 
Seneca Falls Mfg. Co O7 
Shultz Belting Co 18 
Sibley & Ware 77 
Skinner Chuck Co ou 
Slocomb & Co., J. 1 Det 
Sprague Electric Co ly 
Springtield Gas Engine Co 61 
Springtield Separator Co 72 
Standard Gage St« Co 7 
Standard Pneumatic Tool Co, 53 
Starrett Co., 1 s oO3 
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Stover Engine Works 61 
Struthers, Wells & Co ol 

Stuart's Foundry & Mach. Co 
ith Covel 
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Priumph Elect Co 62 
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Underwood & Co., HL. B 60 
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Western Electric Co 2 
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Westinghouse Elec. & Mfg. Co. 55 
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Whiting Foundry Equip. Co 4 
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Whiton Machine Co., TD. 1 66 
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Williams & Co., J. H 67 
Windsor Machine Co 60 
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Woodward & Powell Planer Co. 70 
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Wormer Machinery Co,, C. ¢ res} 
Wrigley, Thos 72 
Wyke & Co., J ‘ DG 
Wyman & Gordon 4th Cover 
Yale & Towne Mfg. Co .. 67 


Chains, Driving 

Automobile & 
Cleveland, O 

toston Gear Works, Boston, Mass 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa 

Whitney Mfg. Co., Hartford, Ct 


Cycle Parts Co., 


Charm, Micrometer 
—s Watch Tool Co., Roches 
ter Ee 


Chucking Machines 

Cleveland Mach. Screw Co., 
land QO. 

Le Blond Mach. 
Cincinnati, O. 

Potter & Johnston Co., 
im &. 


Cleve 
Tool Co., R. H., 
Pawtucket, 


Warner 
Ohio 
Windsor Mach. Co., 


Chucks, Driil 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven 
Conn. 

Cushman Chuck Co., 


& Swasey Co., Cleveland 


Windsor, Vt. 


Hartford, Ct. 


The E. Horton & Sons Co., Wind 
sor Locks, Conn. 
Morse Twist Drill & Mch. Co., 


New Bedford, Mass. . 
Pratt Chuck Co., Frankfort, N. ¥. 
Standard Too! Co., Cleveland. ¢ 
Trump Bros. Mach. Co., Wilming 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


lloggson & Pettis Mfg. Co., New 
Haven, Conn. 
The E. Horton & Sons Co., Wind 


sor Locks, Conn. 
Skinner Chuck Co., 
Westcott Chuck Co., 
Whiton Mach. Co., D. 
don, Conn, 


New Haven, Ct. 
Oneida, N. Y. 
E., New Lon 
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Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- | 
cago, I 

Eastern Mchry. Co., New Haven, 
Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Collectors, Dust 

Allington & Curtis Mfg. Co., Sag- 


inaw, Mich. 
Compressors, Air 
Curtis & Co.Mg. Co., St. Louis, Mo. 
Ingersoll-Sergeant Drill Co., N. Y. 
Rand Drill Co., New York. 
Standard Pn. Tool Co., Aurora, IIl. 


Controllers, and 5 Starters, Electric 
Motor 
Mil- 


Cutler-Hammer 
waukee, Wis. 


Mfg. Co., 

Coping Machines 

Long & Allstatter Co., 
Ohlo 

Countershafts 


Builders’ Iron Fdry., Provi., R. I. 
Reeves Pulley Co., Columbus, Ind. 


Hamilton, 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Couplings, Shaft 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J., New Hamburg, N. Y. 


Counters, Machinery 

Veeder Mfg. Hartford, 

Counting and Printing Wheels 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
Cit 

Cleveland Crane & Car Co., Cleve- 
land, 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crank Pin Turning Machines 
Underwood & Co., H. B., Phila, Pa. 


Ce.. 


Crucibles 

Dixon Crucible Co., 
City, &. d. 

Cupolas, and Ladies, Foundry 

Obermayer Co., 8., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Cutters, [lilling 


Jos., Jersey 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Gay & Ward, Athol, Mass. 
Geometric Drill Co., Westville, Ct. 
Ingersoll Milling Mach. Co., Rock- 
Twist Drill & Mach. 


ford, 

Morse Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
ef Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
Cutting off Machines 


Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. ‘Tool Wks., Phila- 


delphia, Pa. 
Pratt & Whitney Co., 
Cutting off Tool 
Armstrong Bros. 
eago, I 
Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Perkins Mch. Co., Boston, Mass. 


Dresser, Emery Wheel 


Hartford, Ct. 


Tool Co., Chi- 


Wrigley, Thos., Chicago, III. 
Drilling Machines, Boiler 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 
Dallett & Co., Thos. H., 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Conn. | 


Phila., Pa. | 


AMERICAN 


| Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Drilling Machines, Multiple Spindle | 


Toledo, O. 
B. F., Rockford, Ill. 
W. F. & John, Rock 


Baker Bros., 
Barnes Co., 
Barnes Co., 
ford, Ill. 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cincin- 
nati Ohio. 
Dallett & Co., Thos. H., Phila., Pa. 
Garvin Mach Co., New York. 


Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 
Newton Machine Tool Works, 


Philadelphia, Pa. 


Niles-Bement-Pond Co., N. Y. City. 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros., Worcester, Mass. 


Drilling Machiaes, Pneumatic 


‘Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 
Standard Pneumatic Tool Co., 


Aurora, Ill. 


Drilling Machines, Portable 
| Dallett & Co., Thos H., Phila., Pa. 


Drilling Machines, Radial 
Amer. Tool Wks. Co., Cincin., O. 
| Baush Mach. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 


Cleveland Punch & Shear Works 
| Co., Cleveland, O. 
Dreses, Mueller & Co., Cincin., O. 


Fosdick & Holloway M. Co., | 
Cincinnati, O. 
Harrington, Son & Co., Edwin., 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 

Am. Tool Wks. Co., Cincinnati, O. 

Laird Mch. Co., U., Pittsburgh, Pa. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II]. 

Larnes Co., W. F. & John, Rock- 
ford, Ill. 

Cincinnati Mach. Tool Co., Cin., O. 

Dwight Slate Mech. Co., Hartford, 
Conn, 

Fosdick & Holloway Mach. 
Co., Cincinnati, O 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Il. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

New Haven Mfg. Co., 


Tool 


New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
Mass 


Sibley & Ware, South Bend, 


Drills, Center 
Slocomb & Co., J. T., 
es 


Ind. 
Providence, 
Drills, Rail 
Flather & Co., 


Drills, Ratchet 
Parker Co., Chas., 


Nashua, N. H. 
Meriden, Ct. 
Dynamos 


C & C Electric Co., New York. 


Crocker-Wheeler Electric Co., Am 
pere, N. J. 
Eddy Elec. Co., Windsor, Conn. 


General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myer Co., Springfield, O. 
Roth Bros & Co., Chicago, Il. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Elec. Co., Chicago, III. 
Westinghouse Electric & Mfg. Co., 

Pittsburgh, Pa. 


Electrical Supplies 

General Elec. Co., New York. 

General Incan. Are Light Co., New 
York. 

Triumph Electric Co., Cincin., O. 

Western Elec. Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


| Chandler & 
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Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Howard Iron Works, Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 

Merritt & Co., rhiladelphia, Pa. 

Engines, Automobile 

Franklin Mfg. Co., Syracuse, 

Engines, Gas and Gasoline 

Columbus Mach. Co., Columbus, O. 


Phila- 


mM. F. 
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Gas Producers 


| Am. Gas Furnace Co., N. 


z. Coep. 
Gear Cutting Machinery 


Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provl- 


dence, R. I. 2 
Dwight Slate Mch. Co., Hartford, 
Conn. 


Fellows Gear Shaper Co., Spring 


Foos Gas Eng. Co., Springfield, O. | 


Mietz, August, New York. 


Monarch Gas Engine Co., Indian- 
apolis, Ind. 
New Era Iron Wks., Dayton, O. 


Olds Motor Wks., Detroit, Mich. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Regal Gas Engine Co., Coldwater, 
h 


Micha. 
Springfield Gas Eng. Co., Spring 
field, O. 


Stover Engine Works, Freeport, 
Ill. 
Struthers, Wells & Co., Warren, 


a. 
Weber Gas & Gasoline Eng. Co., 
Kansas City, Mo 
Engines, Steam 
Buffalo Forge Co., 
Taylor Co., 


Buffalo, N. Y. 

Indian- 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 


| Rand Drill Co., New York. 


Engraving [Machines 
Field, Chas. H., 


Fans, Exhaust 
Buffalo Forge Co., 


Fans, Electric 


Buffalo, N. Y. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Elec. Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Files and,Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn. 


Filters, Oil 
Burt Mfg. Co., 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Loston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass. 


Akron, QO. 


Forges 
buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Crawshaw & Judd, Worcester, 
Mass. 


Williams & Co., J. H., Brooklyn, 


Wyman & 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, 
Mass. 

Foundry Furnishings 

Obermayer Co., 8S., Cincinnati, O. 

Whiting Foundry Equip Co., ar 
vey, Ill 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 


Gages, Recording 
Bristol Co., Bridgeport, Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Pratt & Whitney Co., 

Rogers, John M., 
Drill Works, 


Gordon, "Worcester, 


Worcester, 


Hartford, Ct. 
Boat, Gage & 
Gloucester City, 


me ae 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb & Co., J. T., Prov., R. 1. 
Starrett Co., L. S., Athol, Mass. 


Gages, Steam 


Crosby Steam Gage & Valve Co. 
Boston, Mass. 


| Greenwald Co., 
| Poole & Son Co., 


field, 
Gleason Tool Co., Rochester, N. ¥ 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Newton Mch. Tool Wks., Phil., Pa. 
Pratt & Whitney Co., Hartford, 
Conn. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa. 

Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra 


cuse, N. -Y. 
Nuttall Co., R. D., Pittsburgh, Pa 


Gears Molded 
Farrel Fdry & Mch. Co., Ansonia, 
Conn 


I. & E., Cincin., O 
Robt., Baltimore, 


a 


| Gears, Rawhide 


Providence, R. I. | 


| Dixon 


Chicago Raw Hide Co., Chicago, II. 
New Process Raw Hide Co., Syra 
cuse, N. Y 


Graphite 

Crucible Co., 
City, N. J. 

Obermayer Co., S., 


Jos., Jersey 


Cincinnati, O 


Grinders, Center 

Leland & Faulconer Mfg. Co., 
troit, Mich. 

Russell, R. M., 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinder, Cutter 
Adams Co., Dubuque, Iowa. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J 
Norton Emery Wheel Co., Worces 
ter, Mass. 
Rivett-Dock Co., 


Grinder, Cutter Attachment 
Russell, R. M., Binghamton, N. \ 


De 


Binghamton, N. \ 


Boston, Mass. 


Grinders, Disc 


Gorton Mach. Co., Geo., Racine 
Wis. 

Universal Mach. Co., Provi., R. | 

Grinders, Drill 

Gorton Mach. Co., Geo., Racine 
Wis. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinders, Tool 

Anderson Too! Co., 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, Ill. 

Gisholt Mach. Co., Madison, Wis 

Landis Tool Co., Waynesboro, Wa 

Leland & Faulconer Mfg. Co., TD: 
troit, Mich. 

Safety Emery Wheel Co., Spring 
field, O. 

Whitney Mfg. Co., 


Grinding Machines 


Anderson Tool Co., Anderson, Ind 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Builders’ Iron Foundry, 
dence, 

Gorton ‘Mach. Co., 
Wis. 

Hill, Clarke & Co., Boston, Mass 

Landis Tool Co., Waynesboro, Ia 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co., Spring 
field, Mass. 

Universal Mach. Co., Provi., R. ! 

Webster & Perks Tool Co., Spring 
field, O 


Anderson, Ind 
Rockford, II! 
& John, Rock 


Hartford, Ct 


Provi 


Geo., Racine 


|Wilmarth & Morman Co., Grand 


Rapids, Mich. 
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Grinding Wheels 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 
N. 


Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., 
field 


Spring- 


Gun Barrel Machinery 


Pratt & Whitney Co., Hartford, Ct. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades_and Frames 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hack;Saws, Power 
Hoefer Mfg. Co., Freeport, Lil. 


Hammers,’ Drop 


“a & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Merrell Bros., Brooklyn, mn. £ 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Ha s, Pn tic 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Standard Pneumatic Tool Co., 
Aurora, Ill. 

Hammers, Steam 

Cleveland Punch & Shear Wks Co., 
Cleveland, O. 

Crawshaw & = Judd, 
Mass. 

Niles-Bement-Pond Co., New York. 

Pittsburgh Shear Knife & Mch. 
Co., Pittsburgh, Pa. 

Handies, Machine Tool 

Schacht Mfg. Co., Cincinnati, O 


Heads, Exhaust 
Burt Mfg. Co., Akron, O. 





Worcester, 


Heating Machines, Automatic 

Am. Gas — Co., 23 John st., 
N. ¥. Cit 

Heating ‘and inate Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New 
Lrighton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 


Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New York. 


Edwin, 


Hoists, Pneumatic 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Standard Pneumatic Tool Co., 
Aurora, III. 


Hoisting and=Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, 

Eastern Mchy. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh- 
ton, B.. 

Link Belt Engineering Co., Vhila- 
delphia, Pa. 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenhelmer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and"Tests 

Hunt Co., Robt. W., Chicago, III. 


Instruments, Drawing 
Keuffel & Esser Co., New York. 
Insurance,*Boiler 


Hartford Steam Boiler Insp. & Ins. 
Co.. Hartford, Conn. 
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Jacks, Hydraulic 
Watson-Stillman Co., New York. 


Joints, Universal 

Baush Machine Tool Co., Spring 
field, Mass. 

Gray & Prior Mach. Co., Hartford, 
Conn. 


Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchy. Co., 
nooga, Tenn. 

Mitts & Merrill, Saginaw, Mich. 


Keys, Machine 

ey Gage Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y City. 

Gen. Incan. Are Light Co., N. Y. 

Lea Elec. Mfg. Co., Anderson, Ind. 

Western Electric Co., Chicago, Lil. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathes, Bench . 
Faneuil Watch Tool Co., Boston, 


Chatta- 


Mass. 
Pratt & Whitney Co., Hartford, Ct. 


Lathe Dogs 
Armstrong Bros. Tool Co., Chi- 
cago, Ill. 


Le Count, Wm. G., So. Norwalk, 


Conn. : 
Schwickart, Ph., Brooklyn, N. Y. 
Lathe Feed 
Nat'l. Mach. Tool Co., Cincin., O. 
Lathes 


American Tool Wks. Co., Cin., O. 
Automatic Mach. Co., Bridgeport, 


Conn 
Baird Machy. Co., U., Pittsburgh, 
Pa 


Barker & Chard Mach. T. Co., 
Cincinnati, 
Rockford, Ill. 


Barnes Co., B. F., 
Barnes, W. F. & John, Rockford, 
ll 


Ill. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Flather Planer Co., Mark, Nashua, 
N. H. 


Garvin Mach. Co., New York. 

Grant Tool Co., Franklin, Pa. 

Harrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool chs a ae 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, O. 

Sebastian Lathe Co., Cincin., O 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 


Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh- 
ton, N. Y 


Lubricants 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Lubricators 


Bowen Mfg. Co., Auburn, N. Y. 
Lunkenheimer Co., Cincinnati, O. 


Machinists’ Small Tools 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hammacher, 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, Ct. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S "Athol, Mass. 

Wyke & Co., J., E. 3oston, Mass. 


Schlemmer & Co., 


MACHINIST 


Machinery Builders, Special 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Watson Mach. Co., Paterson, N. J. 


Machine Screws 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Measuring Machines 

Pratt & Whitney Co., Hartford, Ct. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. Jd. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

—- & Co., J. T., Providence, 
t 


Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Kempsmitn Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, Ct. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Provi., R. I. 
Franklin Mach. Wks., Phila., Pa. 
Grant Tool Wks., Franklin, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Niles-Bement-Pond Co., 

Pratt & Whitney Co., 
Conn. 

Whitney Mfg. Co., Hartford, Ct 


Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 


New York. 
Hartford, 


Milling Machines, Universal 

Amer. Tool Wks. Co., Cincin., O 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, Ct. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Vertical 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Garvin Mach. Co., New York 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Molding Machines 

The Adams Co., Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring 
field, ©. 

Molds, Soft Hammer 

Field, Chas. H., Providence, R. I 

Molds, Vise Jaw 


Field, Chas. H., Providence, R. I 


Motors, Electric 

Cc & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Eddy Elec. Mfg. Co., Windsor, Ct. 
General Electric Co., New York. 
General Inean. Are Light Co., 

New York 

Jantz & Leist Elec. Co., Cin., O. 
ee Elec. Mfg. Co., Madison, 


Robbins & Myers Co., 
Ohio. 

Roth Bros. & Co., Chicago, Ill, 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa 


Springfield, 


Nut Tappers 
See Bolt and Nut Machinery. 
Oilers 


Bay State Stamping Co., 
ter, Mass. 


Worces 


Oil Cups and Covers 

Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lunkenheimer Co., Cincinnat!, O. 
The Winkley Co., Hartford, Conn. 


Packing, Metallic 

L. S. Metallic Packing Co., Phila 
delphia, Da 

Packing, Steam Joint 

Jenkins Bros., New York. 


Pans and Tote Boxes 


Kilbourne & Jacobs Co., Columbus, 
Ohio 


Patterns, Wood 
Gobeille Pattern Co., Cleveland, O. 


Patent Solicitors 

Anderson & Co., E. W., 
ton, 1). ¢ 

Baldwin, Davidson & 
Washington, D. C. 

aaa, James W., Washington, 
a 

Copp ri Co., Washington, D. C. 

Cromwell, W. H., Washington, 
mm 

Pattern Shop Machinery 

American Machinery Co 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. I 

Pipe Cutting and Threading 


Washing 


Wight, 


. Grand 


Machines 
Curtis & Curtis Co., Bridgeport, 
Conn 
Merrell Mfg. Co., Toledo, O 
Oster Mfg. Co., Cleveland, O 


Saunders’ Sons, D., Yonkers, N. Y. 

Pipe Fitters’ Tools 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O 

Pipe and Fittings 

Crane Co., Chicago, IIL 

Planer, Jack 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

Amer. Tool Wks. Co., Cincin., O. 

Belmer-Eames Tool Co., Cin., O. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

New Haven Mfg. Co., New Haven, 
‘onn. 

Newton Mach. Tool Wks., Phila- 
deiphia, Pa. 

Pratt & Whitney Co., Hartford, Ct. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Franklin Mach. Wks., Phila., Pa. 

Newton Mch. Tool Works, Phila 
delphia, Pa. 

Underwood & Co., H. B., Phila.,Pa. 
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Presses, Hand 


Pratt & Whitney Co., 
Conn. 


Hartford, 


Presses, Hydraulic 
Watson-Stillman Co., New York. 


Presses, Power 

Bethlehem Fdry. So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Perkins Mach. Co., Boston, Mass. 


& Mch. Co., 


Profilers 
Garvin Mach. Co., New York. 
Pratt & Whitney Co., Hartford, Ct. 


Pulleys 

Howard Iron Works, Buffalo, N. Y. 

Poole & Son Co., Robt., Balti- 
more, Md. 


Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Cone 
Evans Friction Cone Co., Boston, 
Mass. 


Pulleys, Speed Changing 
Speed Changing Pulley Co., 
dianapolis, Ind. 


In- 


Pulley Turning and Boring Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pumps, Hydraulic 

Watson-Stillman Co., New York. 


Punches, Hydraulic 

Watson-Stillman Co., New York. 
Punches, Power 
Bliss Co., E. W.., 
Bremer Mach. & Tool 


mazoo, Mich. 
Cleveland Punch & Shear Wks., 


Brooklyn, N. Y. 
Co., Kala- 


Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., Boston, Mass. 


Pittsburgh Shear Knife & Mach. 
Co., Pittsburgh, Pa. 

Racks, Cut 

standard Gage Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 

New Britain Mach. 
ain, Conn. 

Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 


field 
Gould & E ‘berhardt, Newark, N. J. 


Co., New Brit- 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., Worcester, Mass. 

Reamers 

Cleveland Twist Drill Co., Cleve- 
land, 


Geometric Drill Co., Westville, Ct. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Wks., Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Reaming Stands 


Flather & Co., Nashua, N. H. 

Recorders, Speed 

Starrett Co., L. S., Athol, Mass. 

Rheostats 

Cutler-HTammer Mfg. Co., Milwau- 
kee, Wis. 


Are Light Co., 


General Incan. 
New York. 

Riveters, Hydraulic 

Watson-Stillman Co., 


Riveting Machines 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., New York. 


Riveters, Pneumatic 


New York. 


Hamilton, 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Standard Pneumatic Tool Co., 


Aurora, IIl. 


Roller and Ball Bearings 

Rall Bearing Co., Boston, Mass. 

Roller Bearing & Equip. Co., 
Keene, N. H. 


AMERICAN 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, Pa. 

Schools, Technical 

Ohio State University, Columbus, 
Ohio. 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Machine Screw Co., 


Cleveland, Ohio. 
Pratt & Whitney Co., 
Conn. 


Screw Machines, Hand 
Brown & 7 ot Mfg. 
1. 


de nce, 
Cleveland “Mec h. 
land, ©. 
Garvin Mach. Co. 
Jones & Lamson Me h. 
field, Vt. 
Pearson Mach. Co., 
Potter & Johnston Co., 
as 2 


Hartford, 


Co., Provi 


Screw Co., Cleve- 
New York. 
Co., Spring 


Chicago, Ill. 
Pawtucket, 


.. . 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8S., Hartford, Conn. 


Screw Plates 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 
Bowler & Co., Geo. H., 
Ohio. 

Dawson, John H., Chicago, III. 
Doan & Co., J. B., Chicago, Ill. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mchy. Co., 


Chicago, II. 
McCabe, J. J., New | 


Pitkin Machy. Co., 
dence, R. I. 

Prentiss Tool & Supply Co., New 

York. 


W., Mansfield, 


Co., 


Provi- 


Toomey, q ladelphia, Pa. | 
ee, eae, Tene, Fs | a . Perks Tool Co., Spring 


Wormer Machy. Co., C. C., Detroit, 


Mich. 

Separators, Oil 

Amer. Tool & Mch. 
Mass. 

Springfield Separator Co., 
field, Vt. 

Shapers 

Amer. Tool Wks., Co., Cincin., O 

Cincinnati Shaper Co., Cincin., O 


Co., Boston, 


Spring 


Flather Planer Co., Mark, Nashua, | 
.. H 


N. 


yarvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 

New Haven Mfg. Co., New Haven, 

Conn. 

Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Co., Pawtucket, 


= 2. 
Pratt & Whitney Co., Hartford, Ct. 
Steptoe & Co., John, Cincinnati, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Perkins Mch. Co., Boston, Mass. 


MACHINIST 

Shears, Power 

Bethlehem Fdry. & Mach. Co., So. 
| Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 


| Reed Co., 


| Schwerdtle Stamp Co., 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Cleveland mw & Shear Wks., 
Cieveland, 

Hilles & en Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., 

Pittsburgh Shear 
Co., Pittsburgh, 


Shelving, Shop 
New Britain Mach. Co., New Brit- 


Boston, Mass. 
Knife & Mch. 
Pa. 


ain, Conn. 
Slotters 
Baker Bros., Toledo, Ohio. 
Betts Mach. Co., Wilmington, Del. 
Franklin Mach. Wks., Phila., Pa. 


Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

Slide Rests 

I’. E., Worcester, Mass. 

Springs 

Cleveland Wire Spring Co., 
land, O. 

Sprocket Chains 

See Driving Chains. 

Stamps, Letters and Figures 

Bridgeport, 


Cleve- 


Conn. 
Stampings, Sheet Steel 


Automobile & Cycle Parts Co., 
Cleveland, O. 

| Steel, Sheet 

Automobile & Cycle Parts Co., 
Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Machinery 

Ward & Son, Edgar T., Boston, 


Mass. 


| Straightener, Hydraulic 


Watson-Stillman Co., N. Y. City. 


Swaging Machines 
Excelsior Needle Co., 
Conn. 


Switchboards 


Torrington, 


|C & C Electric Co., New York. 


| Triumph Elec. 


Cleveland, | 


Co., Cincinnati, O. 


Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. 

Bickford Drill & Tool Co., Cin.. 

Cincinnati Mach. Tool €o., 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick & Holloway Mach. 
Co., Cincinnati, O. 

yarvin Mach. Co., New York. 


Gin, 


Tool 


| Geometric Drill Co., Westville, Ct. 


| Seneca 


| Besly & Co., Chas. H., 


| Standard Tool Co., 


Gould & Eberhardt, Newark, N. J 
Falls Mfg. Co., Seneca 
Falls, N. Y. 


field, 
Taps and Dies 


Card Mfg. C S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Crane Co., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O 

Pratt & Whitney Co., Hartford, 


Conn. 
Cleveland, O. 


0., 


Co., 


| Wiley & Russell Mfg. Co., Green- 


field, Mass. 


| Threading Dies, Opening 
| Errington, F. A., New York. 


Geometric Drill Co., Westville, Ct. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Thread Cutting Tools 

Hart Mfg. Co., The, Cleveland, O 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. 
cago, 


Tool Co., Chi 


| Windsor Mach. 
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Tools 
See Machinists’ Small Tools. 


Trimmers, Wood 
Amer. Mchry Co., Grand Rapids 
Mich. 


Leland & Faulconer Mfg. Co., De 
troit, Mich. 

Transmission Machinery 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 

Patterson, Gottfried & Hunte: 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind 


Trolleys and Tramways 
Brown Hoisting Machy. Co., N. 


City. 

Harrington, Son & Co., Edwin 
gag og Pa. 

Hunt Co., , West New Brigh 
ton, N. ¥. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 


Pawling & Harnischfeger, Milwau 
kee, Wis. 


Yale & Towne Mfg. Co., New York 

Turret Machines 

Amer. Tool & Mch. Co., Boston 
Mass. 

Barker & Chard M. T. Co., Cin., O 

Bradford Mach. Tool Co., Cincin 
nati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 


Cleveland Mach. Screw Co., Cleve 
land, O. 
Dreses, Mueller & Co 
Garvin Mach. Co., 
Gisholt Mch. Co., Madison, Wis. 
Grant Tool Co., Franklin, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach Tool Co., 
Cincinnati, O. 
Pearson Mach. Co., Chicago, III. 
— & Johnston Co., Pawtucket, 


-- Cincin., O 
New York. 


Le 


Pratt & Whitney Co., Hartford, Ct. 
Warner & Swasey Co., Cleveland, 

Ohio. 
Co., Windsor, Vt. 


Twist Drills 


Cleveland Twist Drill Co., Cleve 
land, O. 
Morse ‘Twist Drill & M. Co., New 


Bedford, Mass. 
Standard Tool Co., Cleveland, O. 


Valves 
See Steam Fittings. 


| Vises, Metal Workers’ 


Chicago, Ill. | 


Howard Iron Works, Buffalo, 
Be 
Parker Co., Chas., Meriden, Conn 


Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Bridgeport, 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 


| Hendey Mach. Co., Torrington, Ct. 


Vises, Wood Workers’ 


Wyman & Gordon, 
Mass. 


Worcester, 


Welding Machines 
—_ S Allstatter Co., Hamilton. 
0. 
Wrenches, Drop Forged 
Williams & Co., J. H., 
i. Be 


Brooklyn, 


Worm Hobbing Machines 
yrant Tool Wks., Franklin, 


Worm Gearing 

Albro-Clem Elevator Co., Philade! 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Ia. 


Worm Milling Machines 


Pa. 


| Cleveland Mach. Screw Co., Cleve- 


land, 
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Electric Shop Locomotives. 

In connection with their well-known in- 
justrial railways, the C. W. Hunt Com- 
pany,of West New Brighton, Staten Island, 
N. Y., have brought out a storage-battery 





ocomotive, of which we give an illustra- 
ion herewith: 

The locomotive is carried on two swiv- 
led four-wheeled trucks, all wheels being 
lrivers, thus enabling the locomotive t 
scend heavy grades. The storage bat- 
eries are recharged at night or when not 
n use during the day, the time required 
for recharging being about one-quarter of 
he time during which the locomotive is 


n active service, so that if the locomotive 


s not required to be in actual service 


more than about four-fifths of the time 
the recharging may be done during the 
intervals between work 

The motors are not mounted between 
the wheels, as in street railway practice 
With the narrow gage of the track used 
21% inches outside the rail heads—the 
space available between the wheels is ex 
tremely small, and if the motors were so 
mounted the room below the platform 
would be filled with motors, gears and 
connections, making it difficult to inspect 
the various parts. It would also bring 
the motors and gears so close to the track 
that the machinery could not be protected 
from dust or mud. The motors are there 


Che gear 


fore mounted on the plattorm 


wheels have machine-cut teeth and are 


mounted on steel shafts, ground true on 


dead centers and running in bearings with 


removable bushings. All the gearing 
shafts and bearings are enclosed in an oil 
tight circular case, as shown in the illus 
tration, and the gears are lu 
in oil bath 

For the class of service required of these 
comotives, their operation by storage bat- 
tery is considered a decided advantage 
ver Operation by trolley wires. The first 


11 


st of the battery is usually less than 


that of overhead wires, including the « 


pense of erection, and the maintenance is 


The bat- 


ery locomotive can run instantly on any 


lso less than for trolley wires. 


rack required or improvised, while the 


— 1 
roll hes 


ro only whers 





ey locomotive can run 
vires are installed. Trolley wires cannot 
’ run conveniently in erecting shops, ma 
hine shops or near overhead cranes, while 
he battery locomotive is efficient whereve 

track is laid 


Of course, these locomotives are 


recommended for long hauls or long and 


evere grades, but for use in vards 
ntermittent work 

The generous proportions of the storage 
tteries will be appreciated by conside1 
ng that batteries for automobile work ar: 
isually required to deliver about 7 Watts 
ver pound of lead, while these batteries 
re called upon for only 2 watts per pound 
The capacity of the locomotive is equal 
o hauling so tons on the level, which 


mount is, of course, lessened on grades 
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The Strength of Shrouded Gear Teeth. 


Y WILFI 
\ New England 
s the following q 
gain in strength in 
g the t of g 
nd up t tone ol 
hgure tT 20,000 
Pocket Bool t 
cast steel 1 
his factor be suitabl 
with cut teeth or cast 


teeth? We referred t 


fred Lewis, and hav: 


the following reply 
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cord Rankine, should be taken for a 


ao ft 
in t 


it 
width of only 1.3 pitch. Faces wider than 


this would no strong and shrouding 


at one end would make no difference 


But his assumption is untenable, because 


no maker of machinery who values his 


reputation will put gears into service bear 


ing only at one end; and should they be 
so started, an even distribution of pres 
ure is sooner or later effected by the 
latural proce Olt weal 

A coniparison of strength between 
shrouded and unshrouded gears should 


the assumption of 
distribution of 
if their teeth, and for this pur 
be expedient to neglect the in 

tooth 
and prolong the investigation 


therefore be made on 


uniform sure across 


the faces 


pose it will 


pres 


fluence of forms, which would 


omplicate 
as rectangular 


and treat all teeth simply 


prisms, which may not be sup 
vorted by Rankine Un 
win have both been contented to estimate 


though 


may or 
shrouding. and 


the actual strength of teeth as 


were rectangular prisms, and, al 
far the truth, it is 


admissible as a basis of 


they 


though this ts from 
certainly 


omparison for another variable than as 


more 


in approximation for a direct result. The 
effect of thi 
erate the 


assumption will be to exag 
value of shrouding, and for the 


Spex b > 








Fig, J 
THE STRENGTH OF 


present it will be sufficient to indicate 
roughly the maximum benefit to be antici 
pated. 

In Fig. 1 a gear tooth is shrouded at 
me end, and the problem is to determine 
its strength as compared with the same 
tooth shrouded For 
the half the pitch may be 
1.3 The 


load w is assumed to be applied uniformly 


not convenience 
thickness or 
taken as unity, and the hight as 
ilong the end of the tooth over the face b, 
making the full load bx If there 
no shrouding the strength of this tooth 


were 


would be measured by the transverse re 
sistance at its root ft, and if broken at the 
root as shown in Fig. 2, we may consider 


how much s‘rength could be given to it 
by shrouding alone 
A tooth thus 


strength as a cantilever imbedded in the 


broken would have some 
shrouding, but more as a shaft subjected 
to torsion, and for the shape here assumed 
the torsional strength alone will probably 
exceed the combined strength due to tor 
sion, and flexure for any actual shape 
The rectangular tooth whose sides are 
h and ¢ cannot be treated as an ordinary 
shaft because its neutral axis is at one side 
instead of, as usual, at the center of grav- 
It must 


ity therefore be treated as one 


SHROUDED GEAR 
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half of a shaft whose sides 


for which the 


are t K 2h 


or 1 X 2.6, moment of re- 


sistance is about .6s, where s is the shear 
ing stress at the end of a tooth. For the 
unit load w we have .6s5 L.3W, Or $= 


2.17w, and for the width b we have si 
bs = 2.17bw 
Thus the maximum intensity of shearing 


s, is found to be a little more than twice 


the full load bw 
On the other hand, for an unshrouded 
tooth the transverse stress f at the root 


of a tooth depends only upon w and the 


relation is expressed by the equation f = 


7.8 Ww In these terms, 
ae 
a= 
7.8 
7: 
= za 
Fe A 
2.5 § 
whence f=" 
h 


and assuming that the shearing stress 5s; 
This means 
that a tooth 2.8 wide has as much strength 


may be .8f, we have b = 2.8 


as may possibly be added by shrouding at 
one end; but the question remains to be 
considered, under what conditions and to 


what extent can this possible strength be 


made effective? The development of 
stress is always accompanied by strain 
and in the case of a shrouded tooth the 
A » Ww 
4 I >w 
t Y - ‘iii 


TEETH. 


must be divided between tot 
Obviously, if the tooth 
under 


unit load w 
sion and flexure. 
is very long its stiffness torsion 
will be so little, as compared with its stiff 
that 


inappreciable, and on 


ness under flexure, the benefit from 
shrouding will be 
the other hand if very short, the torsional 


When a 


load has been at 


stiffness will be preponderate. 
uniform distribution of 
tained, as it must be by the action of wear, 
that tooth farthest the 


shrouding will sustain the greatest trans- 


part of a from 
verse stress and the load w will be divided 


at all points along the face of the tooth 
between torsion and bending directly as 
the 
rections o1 


Each 
other, but the limit of strength is reached 


stiffness encountered in these two di 


the relative 


the 


inversely as 

strains strain is relieved by 

when either attains its maximum 
Considering a cantilever loaded at the 


end, we have for the deflection y, under 
the stress f, 
Th 
v= . 
1.5 £ 
where /1 1.3 and F is the modulus of 


elasticity for flexure. Substituting this 
value of i we have: 

a7 

y= 


i 
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th as a rectangular 


that th: 


Considering the to 


shaft in torsion, it will be seen 


shearing stress for a distributed load de 
creases from the maximum S$; at the 
shrouding to nothing at the other end of 
the tooth. For the unit load w the shear 
ing stress is S, tor an element dx the 
stress is S ds, and for this stress at the 
distance «+ from the shrouding the tor 
sional deflection 
ae Sw#a@a 
G 


where G is the modulus for shearing. The 


total deflection for the load distributed 
over a length x therefore is: 
, Ss 
: 2G 
yr for the face D we hi: ve 
: S A? 
. oe 
But since G .4E we may write: 
. Ss (2) 
SE 
The value of S has been found to be 
Ly 2.17 w, and we have also found f = 


7.8 w, therefore: 


SO 
and : 
Sf: 


may be written 
3556 
a 
The deflection of an unshrouded tooth 
under the load w has been shown by equa 


tion (1), and, dividing this into equation 


(3), we have for the relation between y 
and 2 ~ 36°. 

Jd 
For a very narrow tooth, letting b = 1 
we have zs .3y¥; but since y and sz are 


necessarily equal, when the tooth under 
consideration is attached at its root and 
also to the shrouding, the load w will be 
supported at both points, and it will neces 
sarily be divided between them in the pro 


portion of y to z, or as 1 to .3. The shroud 


/ 


ing will carry =i or .777w, and the root 
3 
of the tooth .23 w 
Similarly, making / or one pitch, 
1.2y, and at this point the 
will carry .45 w and the root of 
Also, b= 3. we 


we have zs 
shrouding 


the tooth .55 7’. when 


have <z 2.7y, reducing the load on 
shrouding to .27 y and increasing the load 
at the root to .73w. At b 4, Or 2 
pitch, z 4.8y, the load on shrouding 
drops to .177« and the load at the root 


rises to .83 x 

The average width of gear faces is prob 
ably about 2.5 pitch, and for b = 5 we 
have about .12w carried by the shrouding 
and .88 w carried by the tooth acting as a 
cantilever. We may therefore conclude 
that the strength of an ordinary pinion 
shrouded at one end only is not increased 
more than 12-88, or about 13 per cent., by 
the shrouding. Indeed, this is only the 








ed 
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result of a first approximation, and fot 
the successive proportions of w thus cred- 
ted to the shrouding new values of < 
night be estimated to be used as the basis 
if a second approximation. But we will 
ot continue the process; it is sufficient 

» know that our valuation of the effect 
f shrouding is high. A double-shrouded 
inion running with a gear whose face 
s 2.5p will be about 3 pitch between 
shroudings and its strength will be about 
he same as that just found for b = 3 
An ordinary pinion will not therefore be 
increased in strength by double shrouding 
more than 37 per cent., and it is probably 
safe to say that a more elaborate investi- 
gation will reduce the additional strength 
to 10 per cent. for single shrouding and 
30 per cent. for double shrouding. 

When the shrouding extends to the pitch 
ine only, the shearing strength of its 
attachment to a tooth is reduced, but the 
‘lastic relations upon which the strength 
at the root depends remain practically the 
same. In this case the shearing strength 
instead of the transverse strength limits 
the strength of a tooth, and the strength 
s apparently less than for full shrouding 

The effect of shrouding is clearly to pr« 
ent the adjacent part of a tooth fron 
exercising its strength as a cantilever. The 
hrouding carries what the tooth itself 
might carry almost as well. <A_ heavy 
ink in a light chain adds nothing to the 
trength of the chain, and teeth which are 
not strong all over need not be strength- 
ned in spots. A little more face covering 
the space occupied by shrouding is more 
to the purpose for durability as well as 
for strength, and when this fact is appre 
tiated I believe the practice of shrouding 
will disappear in rolling mills, as it has 
lone in machine shops 

In regard to the working stress allow 
ble for cast iron and steel, I may say 
hat 8,000 pounds was given as safe for 
ist-iron teeth, either cut or cast, and that 
20,000 pounds was intended for any steel 
uitable for gearing whether cast or forged 
These were the unit stresses recommended 
for static loads, and as the speed increased 
hey were reduced by an arbitrary factor 
epending upon the speed 

The iron should be of good quality ca 
ible of sustaining about a ton on a test 
ir I inch square between supports 12 

ches apart, and of course the steel should 
e solid and of good quality. The value 
given for steel was intended to include 
ie lower grades, but when the quality 

known to be high, correspondingly high 
values may be assigned 

Mr. Christie has shown that the harder 
1e steel and the higher its elastic limit 
ie better it is adapted to the requirements 
f high speed in gearing.* Great resili- 
nee is needed to absorb the shocks of 
npact, and when this is provided there 

also greater strength to resist static 
rads. 


* Mr. Christie’s paper may be found at page 287 
24—Ep 
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I would therefore suggest that the static 
ty : + | rear seth he take . al att 
ress in steel gear teeth be taken at about 


two-thirds of the elastic limit of the mate 


In conclusion I may say that the crude 
investigation here given seems to justify 
the traditions referred to that from 14 to 

may be added to the strength of teeth 
by shrouding. If the teeth are very nar 
row, % may be added 
believe, 144 is enough; and since writing 
1 that D. K. Clark almo 
splits the difference by adding ™% for dou 


the above I fin 


ble shrouding. But the development of 
the full strength of gear teeth depends 
nearly as much upon the strength and stiff- 
ness of the gear journals as upon the teeth 
themselves. and no rules can be given for 
indiscriminate use 

While I believe shrouding to be a bad 
practice that ought to be abandoned, | 
hope some light may be thrown upon the 
subject by practical experiments. I await 


such enlightenment 





Experiments on the Flexure of Beams—Discovery 
of New Laws—VIl. 
BY ALBERT E. GUY 
THE SHAPE OF THE BEAM 
For a beam of length L rigidly held at 
ye end and supporting at the other a load 
P producing flexure only, the bending 
moment Px for any section distant 
length « from the point of application 
of the load is equal to the moment of 
= 
resistance f © of the section. As we have 
a 
seen previously, this is expressed by equa 
/ P : 
tion (1): Ps f— in which 4 is a quan 
ad 
tity varying from zero at tl 


to L at the holding point. 


e loaded point 
4 being con 
stant, it follows that the second term 
must vary in order to preserve the equa- 
tion. If we make f a constant, the modu 


, 
will vary directly as x 


lus of section 
and the beam in such a case is called a 


, " ; Yi 
solid uniform resistance. Ii “is made con- 


stant, the section of the beam is uniform 
throughout the length. The area 4 of the 


transverse section fluctuates in the same 


manner as ind is therefore greatest for 


rresponding t 
, / 

r | For a o we have = = 
a 


» and the 


area A o. But as the load must have a 
support, the end of the beam, instead of 
having a sectional area o, is always 
made substantial enough to resist the ver 
tical shearing produced by the load. Apart 
from this consideration we can see that 
a beam has a lesser volume when made 
of uniform strength instead of with a uni 
form section 

The preceding remarks are well known 


and are extensively developed in text 





~ i i aut 
t ens¢ I 
yf sectio 1 
{ \ if 4 1 
le torn y ¢ 
ma ( i I \ 
ime \ re teve is tl 
s} pr on ft ) 
tr ry \ wiv ¢ 
val l Sn th latt 
V Vary Ss vide t n t be a cert 
hape for whi ‘ of the bea 
is a minimun Che t1 of this assertio 
Ww il l CC ( I iin tra vers 
re ne r e having 
lesser \ 1e matically d 
termined—and with eas For instance 
in Re x's ( structor there are show: 
fifteen forms of beam f uniform resist 
ince tf Hex ( Q ( vith the equa 
tions of the pe and of the volume of 
each olid Phe larg I r main ( 1 
being calculated and the shape of the bean 
selected, this latter may be delineated ac 
cording to the proper equati thus saving 
the trouble to calculate a great number of 
sections by a cut and trv method Ch 
fifteen forms given by Reuleaux are meat 
only for bear f rectangular section, bu 
we wlll set ite ( t ey can bi { 
ed 1 i I I ection 1 ( ce 
tain cond ! \n g them, that whi 
hasan mum vi r i section W 
a constant hight // and a varying width 
It is not so « to proceed when th 
form of the section is a complicated one 
like I or T, for instances Each section 
to be calculated must generally be rou 
estimated at first, and finally determine: 
by successive approximation The worl 
involved by this proc is, of course, ver 
tedious, and the results obtained thereb 
have not all the exact that could b 
desired 
In the follow riter gives a ne 





law which will found of great help t 
the delineator, in that it will enable him 
to determine rapidly and rigorously th: 


form of any beam of uniform strength 


The New Law The maximum trans 
verse section of a iT length L bein: 
divided (rightly cor ved as such for th 


hurpose of adelineatu only, the adherenc« 
S - 


the parts being unaffected) into a 
numbe f parts yual, similar or othe 
TUISE 1. Any i part may be treated 
independently of tl thers, provided that 
the same form of treatment ts applied t 
the others on Ne r altogether; 2 
Each part may be nsidered as the tran 
verse section of a bear elementa 
prism of li neth &. ‘ The size oj th 
transverse section of such a prism at 
point along L depends only on the v 

ie 





of the bending moment Px at that point 
4. Consequently each prism will be of unt 
form strength, and the combination of al 
the prisms or the solid beam will also | 
of uniform strength 

Demonstration: Let Fig. 26 represent 
a beam held at one end and loaded at the 
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other, For SLMpicity Sane the transverse 
section 1s made rectangular and the equa- 
tion of the bending moment is, as we 


n . BH? 


have seen before, P x 
6 
If we make the hight /7 constant, the 
tress f being constant ince the beam 


ength—we have for 


must be of uniform st1 


he value of B at any distant a 


section 


ength + from the point of application of 


I K x, where A nstant of 
ftTI 
H must be determined at first for the 
maximum section Where x L then 
ve see that # varies directly as x, and 
ince B K x is the equation of a straight 


ine the plan or top view of the beam will 


ve, as shown, a rectilinear triangle. If B 
the width of the main section for + = L 
& im 2 : 
then tor a , etc., the width of 
a ae 
p ; > B 2k 
the sections wiik be respec tively 
= ‘ 
5 . 5 


te 
t¢ 


Sie 28 2 
neutral axis 


Now let the rectangle ( represent 
the main section, NV N, is the 


and M M, the vertical axis. We may con 


ceive this section 


as being the sum of the 
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MMi! MDFM 


equal to one another, each of which is the 


two triangles ( 


section of a prism of hight /7, base B and 
P 
ength L, sustaining at one end a load 
2 
or half the total load. Keeping the hight 


H constant, the width B, of each prism for 
. , Ax : 
vill be B; , the sum of 


any length + 


14 R . As B 


the widths will be 2b, 2 | 


or just what we had previously fot 
whole prism of the same length. 

It is evident that the section being div 
mber—say, an infinity 


H, it all are 


the sum of the widths 


ided into any nt 


of rectangles of 


same hight 
treated similarly, 
of the prisms will be equal to that B of 
the solid prism for any length +. 


We can 


if the section is divided into 


prove in the same manner that 


any number 
of parts the constant hight HT will equal 
the sum of the individual hights of thes 
parts, and the width B will likewise equal 
This 


demonstration 


the sum of the individual widths. 


case is so simple that no 
is necessary. 
width B constant 


Let us now make the 









nist 
roughout the length ZL, then for any 
ength # we will have 
| 
6 Pa 67's , 
H?= " , whence // j= Aja 
By ‘ By 
f > 
here A constant ’ ath P) 
N By 
By means of this equation we can de 
lineate the shape of the solid prism, the ele 
vation of which is shown in Fig. 27, the top 
and bottom contour lines being parabolas 
Should one of the contour lines be made 
straight—as is often the case in practice- 3 


the other would be a parabola, but the 


hight of a section at a given point would 


same in either case 


remain the 


Since B is constant, if we divide the sec 
tion into any number of rectangles, th 
sum of the widths of the prisms thu 


formed will be a constant throughout the 
length and equal to B 
Before proceeding further let us recal 


the equation expressing the moment of 


inertia of a section taken with respect 
to an axis lying in the same plane, as 
shown in Fig. 28. The center of gravity 
of section abcd is distant a length R from 
the given axis N N;. In treatises on ap 


plied mechanics it is shown that the mo- 
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inertia J taken w respect t the value 
equals the inertia moment 1 of the respondin 
d, plus the product of the for this 

area A by the square of the ra moment 
iration Fk, o1 inert 1 

I 1+AR (32) inertia 

imple, let us find the moment of tance, f 

he rectangular section of the — sect 


divided into two equal parts 
NT) riing 


then, according | 


WmNNpe? 
a 


32). we have for the 


ol the iOWC! 
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2 24 12 
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the sum of the individual 1 
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mainin nstant the hight remain- drawn as shown in Fig. 31. The resulting 
} nstant: 3°, the width varying in a transverse sections are shown in dotted 
letermined mamner. lines at their respective places. The table 
lade? T _ ] rt 1 2 . - - —+3 } . : , 
Solution 1 A first glance at the pri of transverse sections given he¢ rewith prove 
vosed transverse section reveals the fact beyond doubt that the simple method en 
» mi 1 " tm] , Fae th? leatanr ; “Art ~+ 
e material comprising the beam r« ployed for this solution is corre 
Se re cia. ies mina Sem Ty 1 Wd 1 ahnwas \ whe we 
1 a difterent degre« compressive O! I snoulid be understood at the Case 
sile stress¢ Effectively the material st treated is taken as example onl 
s so distributed throughout the section ) prove the law, as the resulting shap 
hat the upper part—resisting  tensil may be found very int \ t and diff 
resses—has a lesser maximum stress f ult of execution 
han the lower part, which works in com Solution 2.—The | en ng I 
















































































= 0.707 //. 0.866 // pression ( f ). (The intensity of the stant, the widths of nges and we 
> . 7 1 1 7 
\" . : 1 stresses developed in the beam varies as Will taper gradually to a line at the plac 
Paes oe he distance of the part considered from of application of the load, theoretically 
| t he neutral axis.) But this fact does not ist as in Fig. 26. The volume of th 
Nave fii il . ; 1 11 ] 
NZ nder us in any way; on the contrary, it beam will then be a minimum, and b 
idopting this shape for the solution of the 
Hence for + L I] initial (simple) problen’—s Part I—ou 
2 { 1: 
sk is at an end 
// ff | H/ : a 1 
Partial section s, / — 0.707 1768 // xX 0.866 = 0.2165 // Solution 3.—The problem requires that 
1 ‘-) 1 . . 1 
' } } the width vary in a det lined manne 
+ 11 11177e + ] lth ’ 1 
// H\ H/ Let is assume that | widths of he 
;i,= x 7O7 0.17608 if x 0.866 = 0.2165 // —— nd web t 7 | 
{ { \ wes ane web tapel © s 1 ink 
direct manner from B at the point of suy 
// Fi | if TI , 
hp “xts x 0.707 = 0.2357 H|** x 0.866 = 0.2886 port to” — B, at the loaded end the 
5) 5 Oo 3 
aa . Wor anv leneth 4 14 
// H\H ' Hs = 
h = Xx 0.707 = 278 H Hy. 4.866 = 1443 H Nha 
6 12 6 6 
Sum of} 1 , 
im Of partial // 
height: /] cor H 866 HT é 
> The ec Line I widths | 
| ly nec fof wore pal. s*Faignt e necessary fe 
. ‘ 1 1 
« ib] he f b vert ] 111¢ | Nit to « ¢ hig ' 
gg ; P f ees - | -~ 
d t taking the drawing of | 2 \\ I na a i V ' big? Dinan 
Che hight H being composed of four | pat eutral is —™ ; 
f we tipl h of these by a « t 10X2 he the 
Fs ; the , f he pi ‘a 2 ’ d a 1) the rrom et 1 | 37 ( 
t roduc f | | ed 2X9 inc d / {1 
f ' rT ' 6x2 inches). S 5 Bl 
77 I] II // ; es olacing by ; ; 
t | > | x 
} | 1 + 1, 
} ] ( \ vill e ton nd , red I IT. w l 
/ / / / / / | . ( t ] } | T)¢ \ lO) { 
{ + re fe // // g 
| > ( Wie 0 T i / 
+ / j 
: \\ 1 ¢ ‘N _ f 
\\ \ ( ght 
ECOND EXAMPLE, ae lange 
s é \ \V » ( 
-shat s show Y | / i, ed F 
3 , — / 
LWICHSTONS tiie lain ia Y I pe ive / 
, ae . deter ( 
tions for x is 4 vidtl é / = X=+ 
} il \ ch 11 ( 2 | j 2 
x=] I x I s il 
Ni q | , > 
! Il R I Ne ) H Kt I No } il R I No J li : I 
10 PG.976 | 1 ) 32 x2 1034 1 10 ‘4 56 H0.9 1 1 1 155.872 
U 6 216.054 4 54 Ua rari 140.384 u 2 j 1 13 , > ) > i Hi 
disstniseceas Lacieectaiannad lccasnenaiieil Lceaianennal aes | ae 
¢ ‘ ¢ te. ° 1 
Op to al s Lio ) 318 opt 1 res 17.1% j 182.4 
uM { WH.555 5 2 2 | 3.5 320.0035 3 2 6.452 3.226 | 179.0 3 2 i 16 
} 3 10! e354. $2 s. 70 SO1.G3 { 3 ‘14 7. ) 35.352 { F 1 154.28 
leniennenih ——— 
; —— Ltteninicenntil \aciasaniniaaa Lcsanimnhsnall 
bott.total 11! 1740.7 34 1139.633 bottom total 7.866 615.428 = 6 
required, top : AO 123.6 ~required, top — x— S246 11.23 
ae 
calculated + = 4, mt | 123.69 calculated . ; : 42.46 11.23 
required bott x 6.4 117.3 required boit..-£5 2 M2 99 
i bi. rejuired bot : 78.23 12 
calculated — hie 117.3 enleulated 4 —1—— 78.23 3).12 
A Mu 
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The other « 


nessary to proceed further, for the method ser Se ee 





is too simple to need ad ( 
its correctness bas S ( 5 e firs 
If the widtl vere n to varv in a I ttempt being 1 ec O 
different manner, it would suffice to in- sine » treat a quarrel maste , 
troduce in formula (37) the equation of @@¢@ MS workmen as sane t 
the variation of the width—whatever it which ought b hibites y ! 
might be—and to solve for //;, as we have brawl in a public p Phere ‘ , 
lone. mproved method of forcing fh 
Graphical processes may be used wit] ns I e court fe it 
idvantage instead of calcuiations, and Phe act empows igements t ( 
much time can be saved the reby ve made f ‘ pply f ‘ vith ass ' L. 
We can easily see now that all the shapes lations Of workm« These arrangement \ pre 
‘onvenient for beams of uniform strength ¢4m be ent new san “a / , | ' 
ind of rectangular section are also suitable either by a penalty named in the contract olt ! 9 f th st 
for beams having complex sections, pro itself, of a. recovery of damagt 1 
vided all the parts « f t] sections be treat iwainst the f ds f the nion. bv suit C f , i F ore 
ed in the same mani throu ut the brought in the Arbitration Court ry Way t 1 “sympathy trike 
funds of a trade union are, however. pr les ‘the enet My 





In concluding this long series ot! rticies WES S XCCP ut av 
the writer believes that the solution of Phi t to be composes : 
he ct lem is as tc Ol ge of ‘ Yreme ¢ , 
lementary form as up-to-d edg = on .* 

; Bi Rat a 1 mong the « love d one by th 
an make 1 Db atte! em ‘ . 

. g ; : alininns Phe method oe Some Inventiors in Planer Drivirg and Re 
vas only used as pretext to show tl ewe" 1 of electing thess 

; : : " ini . . versing Mechanisms 
lecessity of making nscientious investi- °*” 

‘ + + hy ) 
gations in order to increase ir knowledge -~ l 
+ ] t 

f the laws governing resistence of © 1 
later - 


Compulsory Arbitration in Austra‘ia. ‘ , 


lemerit t the Dp rbitr la p 
f New Z eC t el ; 
v commended . 4 
f New ~~ \ ¢ f 
example \ Ie. 
ver \ S 1 I ‘ N 41 
York ‘"] é \ ' - 
In framing ( t , , : 
lent sug ed | g of t ; f 


n industt u 1, but \ Sout 
Wales only egistered o1 P 
lo sé ihe reas t ] c t} t i 
i s \ ! t t 
he privilege given in New Z 1 was 


bused ind 5 een me ( ? , 
nanutacturers to arouse dispute Siecle | f \ I 
tactories of trade rival Moreover { ; , 
= . ‘ 
S er icted that no ind ett d put p .< ; I 
e referre the court of arbit1 at th 
mmon rule nd t wrt f r) , 
save | registered tt s union ee 
| Vy a registered ae n \ y at anv time var awn ord ! mk 
the official Reg rat 1 it : 
’ ; B. R. Wi State At G 
erative that the opir f 1 rity p 
- 1 1 1 ’ : . 1 
t the members of the trad e take a t ti 
n a manner prescribed. This for pre fir nl Fic Q Vil 
a nary purposes, so that ther: S we ow . , 554 , tl 
11 P L ile naet i 1 
eno hasty or ill-considered entr ince nt i t] 
a ree bodies of workm: sai | ' 
t dispute ws nte é re ( ot 
4 a 1 ‘ , » , vit] larg hoadie f emp er ] ver ‘ < 
Again, there are 1 wards of concilia ae 5 ! ' 1 re wi 


tion, as in New Zealand 





there will be no preliminary i1 tearnt y rreater s lity t lustr Employ , . ; 
i i e no pre iim a y investigations i 5” LV I ds — o geal 
the dispute being taken straight int rt. ers need 1 nger be afrai nd t f ge from the 
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sudden 


avoid the usua CoOtscE ee ota 


reversal of a rapidly moving ta 


uch as undue stress upon the teeth of the 
gears or other driving parts, slipping and 
the resultant squeaking of the belts, ete 
it 1S not uncommon to mterpos SOM 


whert vielding connection, preferably a 


spring, which does not entail the loss of 
power incident to the use of a frictio1 
clutch nd which returns the energy ex 
pended compressing exte ne 
it Oni idaptatior ot thy iden , 


illustrated in Fig trom oan 
British patent to My | 


of the well-known firm of Smith & Co 
ventryv, of Manchester Phe driving pulley 
> which I shall paradoxically te Ihe 
fast”’ PD tlle | 1 keved to the ul 
but communicates power thereto throug! 
two disks G and eves 

the shaft, and two springs which pass 


straight 
on tot 
/ or f 
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WV 
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ie cag 
at Pe 
phery 


states p 
icip 
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14 1, San et 
led to the fast 
other end 
len either the 


belt is shifted 
¢ loose pulleys 


| = 
htened 


which, 


s | ( aacked rit thre pe! 
‘ idap of the vielding ec 
; ; 

s shown in Fig. 3 from the United 
( C. Van Haagen, of Phila 
- I*] 

( O7' ,ne-. re 1 

s ] igh shat 
‘ Wile may be 2° 5 

\\ s \\ » shat 

ep When, howe 

fted e right to a 
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which drives the large gear dD, but wit! 


the disk or wheel G, between which an 


he bevel wheel D’ is the yielding co 
nection shown in detail below at the left 
Wheel 2” carries a pin b which project 
into an annular recess in G, the reces ' 


interrupted in ce only by th 


one pla 


Between one side of thi 


spoke ind one side of the pin b are ar 
ranged series of coiled springs x sep 
rated by sliding blocks a When G 
clutched to shaft F and starts to rotate 11 
the direction of the arrow, each of tl 
springs will be compressed before 
mmpanies G in its rotation. As soo1 
G is unclutched and JD’ is rotated in tl 
( ( the springs expand a1 
g¢ spoke 7 snugly up against pin / 


ites patent to tw 


Englishmen, R. W. and L. H 


t Halifax. Yorkshire, shows two ada 


Batemai 
pt 


no 11 fimt , ett 
co eK ) Tle 
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i =* 1 
in Fig. 4, involving a relative movement 
i between the rack and the platen, and the 


other, in Fig. 5, a relative movement be 


tween two gears. In the former construc- 


Ww ue 


m the rack is mounted to slide i 


vroove in the table, and carries at 


i crosshead 5, to which are connected the 


two long rods having heads on their innet 
undet 
\\ hen 


right it carries 


‘nds, between which and bearings 
he table are placed spiral springs 
the rack is driven to 
the platen positively along 
the of motion is 


, 
the 


positive cont 


when direction 


the compression of takes up 


springs 


shock which a 


iny 
vould probably entail 


The second arrangement needs but little 
] 


lescription, 11 being the rack-driving 


ind pinion 16 the source of power, mes! 


ng with gear 10, which is fast on 
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pressed plunge [ lo ed in the pa I 4 . , 
tends to keep the projection s down on the dt t slotted 
flattened part of J) and a pin P limits the lates shaft which ] a cral 


relative movement of J) and B. When the col t pitmat to the sli 


tas clute member C is engaged wit! Che s] ipports 1 dependet 
1), the projection of spring S 1s ra sed I il ( oO \ 
and whet e resistance of said spring pu \ { \ 
equals the force pposing the 1 i ol ge ¢g \\ 
gear G ( tter turns as one with the W ( t nt 
clutch members and shaft and meshes with the rack on 1 table 
Mr Hugo Bilgram, of Phi elphia li f f the gea 
whose bevel-gear planers and other invert 1 p th 
tions are well known to the readers of the tal el tive es i 
““American Machinist na planer patent I ( bines t 
December 4. 1883, shows how the evil of racy at regularity i tu 
back-lash can be avoided in a rack-driven wh the desirable feature 
planet ng only a single belt. Referring planers, with the capacity tor larg 
to Fig. 7 s the loose pulley, and when tf the rack-driven machine 
the belt is shifted on to B or B’ the powell \\ t I V1 I 1 nk i the S 
is transmitted to the rackA either through = d g ¢ 
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which of course 15 loo e on the Shalt DY (7 being 1 nite 1i¢d ¢ real be veen () \\ the 
projection <4 and sp! ng 14 showt in O*¢ ( i / ( \¢ / 1 tiie ré t i 
j lotted lines verse dire , W] ' f a ts gs 9 — f 

What is, apparently, a peculiar incorpo f gearing d ¢ the rack, the other ( 

tion of the same idea is the subjec ft heing « ‘ ) ‘ ( conseque \ ( 

German patent to Herr Haas, No. 39771, the tee¢ the gears G and G’ are Way ed 
lating from 1886. and shown in Fig. 6, X_ kept in engagement with that sid f 
being a secti 1 line 1 2 ind } partia 1 tee W t hie ‘ vag vhen ¢ 

‘ 1 sal pat Ul 
an ot ‘ me view I ead of clut Q no 1 ft conta ikes place 
| ‘ - +] . , 

re ( ( riving p n G ) t w re 1 ol ot these 

Q S netimes « ed, directly t 9 peed t g 
f nnectior made throug it \pp 
t I er D). spring S and memb t ( 1 ng t ) 
cn SCcrewe 1 t the hub ot th | I T \ 
gear G The spring S, whicl of consid plane S Fig. & wl w the 
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( ie ft ess nd is ¢ sequel Vv ve ent \\ H. W \\ 
Stiff, is p ed to d has a projection M ( g | 
§ one side wl tened po 9 \ 
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without throwing off the power o1 


iltering the position of the tappets. There 
other interesting features in this 
which | to de- 
The 
found in many shops. 

In tl 
by O. R. Chaplin, of Boston, July 30, 


the tappets on 


ir¢ ome 


machine will not attempt 


scribe here machine itself can be 


e machine patented in this country 
1878, 


the table are provided with 


pring bolts (see Fig. 10), and the ship 


ping lever controls a_ rocking plate s, 


¢ 


which supports the train of gears connect 


ing the driving pulley / and the rack- 
gear f, so arranged that in one 


the plate the train 


driving 
position of rocking 


drives gear f in one direction and in the 


ther extreme position it drives it in the 
direction, there being naturally an 


The rock 


other 
intermediate neutral position. 
ing plate is held by latches in its various 
The operation is as follows: 
lever I the 
head of 


positions 
When the 
pring-12 is 
the bolt brings up against the end of the 


bolt 13 strikes the 


compressed until the 


pring socket, when the latch which holds 
the shipping lever is forced out, and then 
the 


1 


the spring expanding throws lever 


ver to its other extreme position, thereby 
hanging the direction of rotation of driv- 
ng gear f, and consequently the direction 


f motion of the table—provided the teeth 
f one or more of the gears are not 
tripped off Throwing out of mesh a 


gear driving f in one direction and in 
tantly throwing in another to drive it in 
the opposite direction would seem to de 

ind an unusual degree of strength in 
the teeth, and I should think it would bs 
i\dvisable to incorporate into the train one 


f the yielding devic« 


Mr. C. R. Gabriel’ 


starting and 


described abe V¢ 
interesting mechan 
m for gradually 


stopping 


rotary membe r uch al a gear, and arly 


ng it a constant speed during tl 


s no further description from me. a 
in the ‘“‘American 


1Q00 Che pla 


was fully written up 


May 17 


the 


hifting the belts or throwing the cl 


mpressed air being employed for that 


purpose, all the table has to do being to 
actuate the valve 25 by means of dogs 7 


4 


ind &. In addition to the main valve and 


cylinder, there is a small valve which is 


a pin on one of the shifting 
to a little 


ictuated by 
levers, which valve admits air 
‘ylinder in the tool slide, the piston of 
which operates to lift or clear the tool on 
The illustration is from 


States Mr. R 


stroke. 
1 recent United 
Gordon, of England. 


the back 
patent to 
In conclusion, I wish to describe a 
mechanism which, although in the patent 
not shown as applied to a planer, is per- 
fectly applicable to such use, and which, 
the difficulty of 
tarting and stopping a reciprocating part 


moreover, shows how 
has been met in an art which requires far 
higher speeds than those of machine tools. 
I refer to printing presses, and to those 
of the bed and cylinder type, and I have 
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chosen the machine patented by Mr. L. C. 
Crowell in June, 1892, and assigned to the 
Hoe Printing Press Company, as a typical 
illustration. 

The traveling bed B (see Figs. 12 and 
13) carries an upper rack 21 and a lower 
rack 22, with which the driving pinion I! 
alternately engages, it being moved later 
ally by the cam-operated lever 25. Before 
the end of the stroke is reached the pinion 
runs out of the rack and other means are 
employed to gradually stop and then start 
Advantage 
is taken of the perfect adaptability for that 


the bed in the other direction. 


purpose of the alternate reciprocatory mo 
tion which is obtained from a crank, simi- 
lar in all respects to that of the cross-head 
of an ordinary steam engine. From the 


bed 


gaged on one side or 


B depends an arm 20, alternately en- 
the other by lugs 
carried by the sliding cross-heads 28 and 
30. These cross-heads are reciprocated 
by connecting rods 33 and 34 from a crank 
27 on the end of the driving shaft 12, on 


which the which 


The 


later 


shaft is also gear 10 
drives the rack-engaging pinion II 
cam 26 which shifts the pinion 11 
ally to engage one rack or the other is als 
driven from the same source of 
The movements of the parts are so timed 


that 


power. 


in relation to each other the maxi 


heads equals the 
and that the 


mum speed of the cross 
speed of the table or bed B, 
the 


with and pass out ot 


cross-heads will come int 


lugs on 


contact contact with 


the arm 29 at the lent of their maxi 
Che 


be fe re 


mon 
speed then as 
Just 


pinion the 


mum operation 


follows: the rack runs off the 


arm 29 contact Wit 
] 


the cross-heads, then traveling 


speed. As the crank moves a1 

position at right angles to the path of 
travel of the cr head to one in line 
with said path, the cross-head 1 with 
it the arm 29 and bed B, are progressively 


or, rather, retrogressively, brought to rest, 


and during the 


the succeeding arc of 90 degrees, it 1 
started in the opposite direction and grad- 
ually brought up to its normal speed, the 
pinion «1, which has meanwhile’ been 
moved over in position to engage the other 


rack, taking hold just as the crank reaches 


its vertical position. To prevent “jump” 


latches may be provided to hold arm 29 


snugly against the lugs on the cross 


heads, said lugs being shown at 35 and 36 
and being automatically operated by cams 
39 and 41. The operation of this beauti 
ful piece of mechanism recalls the actions 


f a ball player when he has to stop a 


“hot one’; his hands outstretched to re- 
ceive the “hurtling sphere,’ commence a 


retrograde movement just before the im 
pact. and continue it with gradually dimin 


\ 
ishing velocity until the vis viva (or viva 
voce, as old Bill Jones used to say) of the 


ball has been completely overcome. 
I ; 





A ton of cotton seed yields about 750 
pounds of meal, 950 of hulls, 25 of linten 


and 37 gallons of oil. 
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Experiments on Spiral Springs. 


BY CHAS. H. BENJAMIN AND ROY A. FRENCH 


The experiments described in the fol- 


lowing paper were made under the direc- 
tion of Mr. French, and the calculation 


are his. There is such scarcity of reliable 
data on 


elasticity, that it 


spiral sprit their strength anc 
pul 
lish the results of these experiments. 
Our text-books and our technical jour 
nals contain discussions a1 


few data from which constants 


very 
be obtained to use in the formul 

In the experiments to be described, 
attempt has been made to dete ne tl 
coefficient of torsional elasticity and tl 
safe stress for different sizes of bar at 
different ratios of mean diameter 


spring to diameter of bar. 
The following notation will be used 


P = load in pounds. 


S$ = torsional stress in pounds per squa 
' 
ncn 
G coefficient of torsional elasticity 
D = mean diameter of spring in inch 
d = diameter of bar in inches 


H = hight of spring in inches 


L = length of bar in inches. 
yv — deflection in inches with load 

Then, by the usual formulas f 

nd compression spring 
P= Sd and LDs 
2.55 D ( 

The sp g ested 
tempered steel and we r 
‘ompression springs. The results showr 

the table were in . ; , 
Dy testing uml I spring d 
re irly ‘ ) I l l oy 

erag ls and defl p 

ery p ry V f t cl ] ( 

il, several times in | | 
1a Riehlé testing ma nd t f 

icity and corresp ng d 

To illustrate, take f ( grou 
No. 1 in tl lb | 9 ‘ 

r fitteen ring 9.25 che it 1 
umeter and 17.25 inches free hight bet 
losing Phi teel used was 1.3123 inche 
n diameter ad 150 che | g re 
the ends were tapered lhes =pring 
vere placed n the press one ata ne ane 
‘losed coil to coil twice und ful 
capacity of the press, 75,000 pounds. Th 
pressure was then removed, and upo1 
measuring they were found to average 
15.25 inches in hight, showing a set of - 
inches. They were then closed twi 
more, but took no further set. A spring 
closed solid with 100 per cent. overloa 
should take all its permanent set wit 


two closings. 

The 
testing machine and the load and total de 
loa 


1 1 1 . 1 


springs were then placed in 


flection measured. The average 
necessary to close them was found to be 
10.900 pounds, and the corresponding d« 

* A paper presente 1 atthe New York meeting of 1) 


American Society of Mechanic Engineer 
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156 
before drilling is shown in a cross section 
it IW, Fig. 3, 
drilled and counterbored and the punches 
H, Fig. 4, in which is shown 


and as finished with all 


inserted at 
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drills. This end is hardened and the oppo 
site end M is threaded for the adjusting 
nut O located in the fork of the bracket N. 
This marking dif- 


adjustment allows of 
































) & { : ' 
/) End of Jig 
on ] 
Am aM ist 
FIG. 1 DRILL JIG FOR SPOTTING PERFORATING WHEELS 


the machine on which the wheels are used 
These wheels are of cold-rolled machine 
steel and are finished all over in the turret 
lathe 

As the holes or seats for the perforating 
punches are usually very small, it is not 
possible to drill them to the required de 


gree of accuracy in one jig; so two Jigs 


were used—one for spacing, locating and 


centering the holes, and the other for 
drilling and counterboring them. The jig 
for spacing and centering the holes is 
shown in Fig. 1 and the jig for drilling and 
counterboring in Fig. 3 

The spacing and centering jig, Fig. 1 
consists of a h 


flat-bottomed casting 1 wit 
] 
i 


two standards BB which in 


a shaft ( 


support t 


dexing device. There is with a 


wide shoulder at the front end to rest 
igainst the face of the standard, and an 
end projecting from this shoulder to fit 
the hole in the wheel and threaded for th 
nut F. A small pin in the face of the 
shoulder locates the wheel in position ot 


the spindl Che index plate G has three 


circles of holes, the numbers of the holes 
being designed for handling as large a vari 


ety of wheels as possible. The index pin 


/ is located in a swinging arm // which 
swings on a stud let into a corner of the 
back standard B. A flat spring K is fast 


ened to the arm with the end resting in a 


the index pin. Instead of 


notch in 


bushings to guide the drills, a piece of 5-16 


inch Stub’s steel is used, it being finished 


with a flat at / 


with three holes for the 
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small sensitive drill press shown in Fig. 2 
is used, and as the design and constructio: 
are clearly shown a detailed description is 
The manner of using the jig 
A wheel D is locat 


unnecessary. 
Fig. 1, is as follows: 
ed on the spindle, as shown, a drill is fast 
ened within the chuck of the Fig. 2 
the table AA of 
raised just high enough t 


The index pin 


press, 


and the press is set sé 


that it can be 
ea os 

center or spot the holes 
for the required circle of hole 
\fte 
centering the first hole the next is locates 


is then set 
by swinging and locating the arm H. 


and centered by pulling out the index pi 
J with the left hand and rotating the inde> 
plate G with the right, the outside of th 
plate being knurled to facilitate it 

The jig for drilling and counterboring 
the wheels is shown in Fig. 3. It consist 


of a casting QO with a floating spindle S 


on which the wheels are placed to b 
drilled. This spindle is finished on th 
front end the same as the one used on th 
first jig, the work being located and fast 


ened upon it in the same manner, the lo 
cating pin U’ entering the hole V’ in the 
wheel |] Two dowel pins are let int 
jig 


the 
in th 


extreme corners of the bottom of 


to coincide with two holes drilled 
table A A of the drill press, Fig. 2, 
cated that the center of the spindle S will 
the the dril 


By this means the holes can b 


so lo 


be in line with center of 
chuck. 


drilled 


tainty that they will all point toward th 


very rapidly and with the cer 








— 


























FIG. 2 ENSITIVE DRILL USED FOR DRILLING 
PERFORATIN( 
fere com s of ( wheels of 
different thicknesses by S¢ f th ) 
drill guide 
In conjunction with this drill jig t 














i M 
AND COUNTERBORING 
WHEE S 
comn ce € Wh d g the : 
11 ° 
¢ spl Lie a i 1 one yt 
) ic ers ew the 
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and the drill instantly locates it pe While Mr. Randol’s clear and practical grap | method of 


: : ye - ee eee - nist ; 
fectly in line presentation of the subject will facilitate ng ! : : I be 
[The counterboring of he noiles Ss ac he design and use ol se gears where | ( ré \ 

7 7 7 1 | > | | 7.7 , ’ ’ ry 

omplished in the same manner as the they are properly applicable, it seems to me ! ¢ ( ry 
lrilling, the counterbore being set to the that more should be said on the subject liagra ! rt f careful st 


equired depth in the holes by means of of their friction. Without claiming any vo! felt 1 need of 








he groove X, the table of the press being wide experience the use of spiral gears ‘ cting in 
aised until the face of the counterbort [I share the popular impression that they g Oo machi ng 
ests on the flat face Y of the gage which are wasteful of power and hence not well 
s slipped into the spindle hole of the jig. adapted to the transmission of heavy loads. ply 1 ng utline of the 
[he table is then set, the gage is removed, For heavy transmiss work the efficie tig d ¢ 
the work spindle S is re-inserted and the cy is even a more important consideration nown fo1 h as steam pressure on 
ioles in the wheel are finished to the d than smooth running or ease of construc engine pist r the weight lifted by 
meter and depth required tion. Efficiency is apt to be confused with t now! rections of pressure 
The manner in which the wheels are used such terms as “easy running,” “smooth,” to find the unknown fore: nd direction 
f pres . I il tr gle 
Pa polygons of forces employed in 
f “4 n The principal special 
{ ( Si es ( iit aa plac 
g S general is its ability 
( ‘ f those frictional force 
\ 1 ery im 











MN] ‘ 1 ‘ naccu©rats b t 
‘ rong conciusions ind 
5 4 5 as 2 ae oe ~ 
& + ] 


j ttempt l | low nalvtica ly the 
SL ASPLALOS?SLSLL SL? in 
Strip of Perforated Leather a a ee oil canter ts ib] 


aM y . . I 





vhen finished is shown in Fig. 4. His H 
e wheel with all the punches inserted 4 . 
is the pinking cutter for pinkit 


tf the work; 4 the body of the machine 














and raised or lowered by the knurled Vv 


it O. A sainple of the work produced is || is 4 J 

















hown at the lower r hand corn : | 
Fig. 3 p \ 
—_— | | \ 
A Graphical Determination of the Efficiency of | ” 
Spiral Gearing. ! 
BY WALTER FERRIS 1) 
i Is excellen article 1 SI] i £6 | t 
age 337, \ 24, Mr. J Ran es ee 
Many] eof tl | | 
we g on oo-degree shat gre O . 
ot —P V« 1 Iric 1 nd CREE ST aa 
refore much less efficie1 ind d ( Z 
n bevel gearing doing the same wi \ F \ 
< ew is wholly incorrec Che fac 7 
f gvear teeth—sp he id spiral — E} 
( rainst ea ther when doing 
rd w the spiral tooth | t oug ( t g ¢ 
dvantage of ich higher spee I lire Cla ane d : 
bbinge surfaces 1 | mootl inning mechanism : r testi 
the same dw ess s g pt to be é elhcient rhe self ( S U ? d, few m 
effect on the gear tooth faces, and henc« istaining screw or worm hoists are ver} me , mplicated 


runs the easier of the two and is the more easy running and very inefficient \ re than a_ half-day for complet 


lurable, if both forms are well lubricated may get an approximate idea of the amount grap il analy nd in 1 t case 
ind perfectly enclosed against dust, a of this work expended in sliding friction hour or les s; enoug! 
gears now not infrequently are and always by a little simple figuring, but a far easie1 In order to eliminate questions of m 


1 


hould be.” ind more accurate method is by a graphi entum and kinetic energy (which may b 








=< 


15° 





iccounted for in the higher development 


f machine graphics) the mechanism to be 


inalyzed is supposed not to be in motion, 
yut to be on the point of beginning to 
ove, so that the slightest addition to the 
iriving force would cause motion In 
his case the driving forces are in exact 
quilibrium with the sum of all resistances, 
eful and “hurtful.” The frictional forces 
led forth by the various pressures of 
parts against each other, are in full action 
In short, the machine is in exactly the 
ime condition as when running, except 
that the absorption and giving out of en- 
ergy by the moving masses whose veloci- 
ties are not constant is not considered. 
This does not, in general, affect the eff- 
‘iency of a machine, because all energy 
30 absorbed is given out again without 
The basic proposition for our work may 
The effect of a frictional 
resistance may always be taken into ac- 
count by a change in the direction or posi- 
tion of the force causing the friction, with- 


be thus stated: 


> 
wy 
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These lines in- 





fh parallel to co, Fig. 1. 
tersect at c, Fig. 2, and de and fe to scale 
are the required magnitudes of the forces. 
Then the pressure de of the connecting 
rod against crosshead must also equal the 
pressure ed of the connecting rod against 
the crank in the opposite direction 

We could pass on and next find the 
forces acting on the crank, and finally get 
the pull on the belt at flywheel rim, due 
to 10,000 pounds pressure of piston rod 
against crosshead. But we cannot do this, 
because friction modifies the reaction co 
of the guide and the reaction of all the 
other parts as well. The magnitude of the 
friction is a certain fraction of the guide 
reaction, but we do not know the magni 
tude of the guide reaction until the con- 
necting rod reaction is known, which itself 
depends upon the friction that we are 
trying to find. 

Now comes the important bearing of our 
proposition. We can find the direction 
of the guide reaction as modified by fric- 
tion, because the friction is proportional 
© 4 





} h 
4 
10000 |b e e 
Steam Pressure 
P ~ ° 
d< a tt 
Fig. 2 
Ak 
Pressure of Guid 
against Crosshead 
Direction Known 
Magnitude Unknown 
P ~ k; _ ho 
c 1 \ 
Fig. } \ecF 
\< 
: American Machinist 
Fig. 3 


GRAPHIC ANALYSIS OF FORCES ON 
out considering, or even knowing, the mag 
nitude of the forces involved 

Let us first illustrate this point and then 
the importance of it will be apparent. Fig 
I represents a steam-engine crosshead act 
ed upon by a known steam pressure a0, a 
reaction bo of the connecting rod and a 
The problem is 
to find the true value of the force transmit 


reaction co of the guide 


ted by the crosshead to the connecting rod, 
illowing for the effect of guide friction 


which diminishes the transmitted force 
lor the sake of simplicity, the friction of 
onnecting rod on wrist pin is not consid 
red 

If there were no friction the problem 
Only three forces act 
m the crosshead, one of which is known 
in direction and magnitude and the others 
in direction. Lay off df, Fig. 2, parallel 
to ao, Fig. 1, equal to 10,000 pounds by 
any convenient scale. From one end of 
df draw the indefinite line dg parallel to 


vould be simple 


bo, Fig. 1, and from the other end draw 


A STEAM ENGINE CONNECTING ROD. 


to the vertical reaction, say, .05 or .10 of 
the vertical reaction, according to the co- 
efficient of friction most applicable to the 
materials considered. Hence, in Fig. 3, 
the unknown vertical reaction may be oc, 
in which case the frictional force, parallel 
to the guide and opposing motion, is, 


1 


say, to OC ok, and the resultant of the 


two, the actual guide reaction is ck 


Or the vertical reaction may be oc’, the 
frictional force ;}; oc’ = ok’, and the re 
resultant or true guide reaction c’k’. But 
in both suppositions, and in all possible 
cases, the resultants have the same direc- 
tion, and that direction is given by the 


. ) 
angle @, whose tangent is ‘ or the co- 


O¢ 


efficient of friction, .05 or .10, or any other 
value that may be assumed. Now, we can 
lay off on Fig. 1 the true direction of the 
guide reaction / 0 by making loc the angle 
whose tangent is the coefficient of friction, 
and by simply drawing fh’, Fig. 2, parallel 
to it we have in f e’ the true guide reaction 





ind in de’ the true connecting rod re 
action. 

[t is important to remember that fric 
tional forces always tend to oppose mo 


tion. For instance, in Fig. 1, the tangent 


of angle l’oc is the sam that of lo ¢ 
But l’'o would tend to help the crosshead 


evidently wrong, and the 
actual directior 


along, and is 
other direction Jo is the 
of the guide reaction 

By similar lines of reasoning we should 
be able to establish a few simple rules 
which enable us to tell in every case what 


effect friction will have in changing the 
direction of any force which causes it 
so that th 
stresses in connecting rods, chains, belts 


direction and location of 


gear teeth, and all the other machine ele 
ments may be determined by simple in 
spection of the drawing. Beyond this 
there is nothing radically different in the 
graphical analysis of a machine from that 
of a roof or bridge, and anyone who un 
derstands combining or resolving the two, 
three or four forces which may be acting 
on each part of a machine may readily 
grasp the method of accounting for fric 
tion by a little study, and by practice o1 
ictual machines. 

Enough has been shown, however, t 
make it possible to find the efficiency of the 
pair of spiral gears described by Mr. Rat 
dol. These gears were both of 3 11-64 
inches pitch diameter; the tooth angle of 
the driver was 13 degrees, and that of the 
driven gear was 77 degrees. I shall neglect 
journal friction, except the end thrust 
caused by the tooth pressure, and henc« 
directly influencing the efficiency of spiral 
(1. e., hyperboloidal) gears compared witl 
other forms, which is the point under dis 
cussion. The driving gear tooth B, Fig 
4, is acted upon by three forces; a driving 
force ck, end thrust ed, and a tooth pres 
sure ch. The first two combine to produce 
the last, and the more efficient the mecha: 
ism is the larger will be the tooth pressure 
transmitted to the driven gear. 

On the supposition that the driver re 
ceives 14 horse-power at 1,000 revolutions 
per minute and transmits this power to the 
driven gear from a 3 11-64 inch pitch cir 
cle, the driving force tangent to the driv 
er’s pitch circle is about 10 pounds. Let 
us represent it by the line ck, Figs. 4 and 
5, acting on the point of tooth contact, and 
The end 
thrust ed lies in the center of the shaft 
but it also is transferred to the tooth B 
through the shaft and the wheel web. If 
there were no friction the efficiency of the 
machine would be unity, and the resultant 
pressure of the tooth B against tooth 4 
would be the largest possible. (Not pos 
sible, in fact, but ideal.) Its magnitude 
is easily found from the full lines of Fig 
5, where k 1 (= 44.8 pounds) is the result 
ant of ckand ed, Fig. 4. But in the actual 
running conditions the directions and con 
sequently the magnitudes of both of these 
forces ed and ch, Fig. 4, are modified by 
the frictional resistances which they them 


drawn to any convenient scale. 

























torce 


This 


rection ¢ 


selves call forth causes the 
h to take the di if the assumed 


friction coefficient is .05, or the direction 


-j if the coefficient is .10. To determine 
n which side of ch the directions ci and 
must be drawn requires a careful in 


pection of the figure, with the principle 


mind that friction always opposes the 
motion. It is also necessary to keep cleat 
of the 


eing considered, as every force acts on 


in mind which part machine is 
wo different parts in exactly 
We are consi le 


The force ci (or cj) is the 


opposite 


lirections ring the driv- 


ng gear 


driven tooth against the 


yrressure of the 
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tion, and, allowing the friction coefficients toot] 1 | 48 1 | irrowheat 
of .o5 and .10, as before, we have had the 2 fo drive yuld 
force fd or g'd inclined so as to oppose  trat g f e wert 
the motion of the « igainst the bear trict 

ing sut we cant yet combine this fore The s S of Fig. 4 
with the driving forces d the tootl s before, v the latter tw 
pressure ci (or cj) because it is notin the giving th e forces whet 
same plane, being only 13-32 inch fron e fri coef os The third 
the shaft center, while the other torces are S¢ st ol i? the latte 
about four times as far (1.58 inches). But wo giving the « rf e forces 
we can assume the thrust in a parallel nthe efhicic Passing t 
plane four times as far from the center of Fig. 5, and making ne constructior 
the shaft without introducing any consid- with the second and 1 sets of lines as 
erable error, if at the same time we reduce was made with the first set, we find that 
the friction effect to one-fourth of the ac vith 5 per cent. f n the force » 
tual amount. Hence, in drawing the force transmitted to th ven gear 1 35.5 
triangles of Fig. 5, we draw the side c) pounds, while for 10 per cent. friction the 


(or cn) parallel to cf (or cg), Fig. 4 








FIG. 5 


riving tooth, and the motion of the driv 
point c is toward the 
Hence the 
1 cj) will be inclined toward the bot 


opp< S¢ 


ng tooth past the 


ip of the page pressure 


of the page, so as t tend to 
e motion 


the same way we see that the force 


d (or g’d) is the pressure of a station 


ry bearing against a collar on the driving 
aft. This force is the sum of a large 


umber of small forces of the bearing 


collar, which we 
act around the 


gainst the may assume 
of the 
llar on the mean diameter of the rubbing 


irface—about 13-16 inch. Summing all 


circumference 


these elementary forces at a point d on the 
side next the tooth contact we should have 
the force ed with no allowance for fric- 








GRAPHICAL ANALYSIS OF FORCES IN SPIRAL 


V gy 1 ce 1 ill ( ( 
Che first set nsists of ch and ed 
he latter two giving the directions of th 


forces called forth by the driving force if 
machine, and 


ere were n Tricti Im tiie 
} } 


hence if the work reccived by the driving 


vear were all transmitted to the driven 
gear. Passing to Fig. 5, lay off ck 


rection and magnitude the 


in di 

same as ck 1 

Fig. 4, and through the two ends draw 

Fig. 4, two indefinite 

intersecting at 1. These 
} 


measured to the same scale 


and ca 
lines kl and cl 
three lines, all 


is the assumed force ck, represent the 
forces which act 
in equilibrium driving geal 
Hence k 1, arrowhead (1), is the pressure 


of the tooth against the 


ie th 
le thre 


magnitudes of t 
upon the 


driven driving 


force nk is only 29.1 pounds. 


which lines have one fourth of the slope To find t ethciency of a machine it is 
due to the assumed friction coefficients nly necessary to take the ratio of the force: 
v 
“ We now have, on Fig. 4, three sets of actually delivered by machine to the 
be lines representing forces. The assumed force that would have been delivered if 
Qa Tooth ““B“ 
Tooth “*A*! 3 . 
A 
Collar” ” 
y 
— y 
/| ——— Mean fractional diam. 
| ( of Collar 
[| D; 
| > "rection, 
I] 1 of P, 
| - te Fe 
I - ‘At 
| ipa “= 
| A“ . Ben 
a's No R, 
Directions of Forces, as modified ‘a¢ 
by friction Cc = 
Fig. 4 ‘PF, 
J>« 
4 O05 
10 
* 
A 
g (1) 
> — 
= (2 
. = < 44,37 
5 29 “= os, N. 
= ct Ib. C re Fri tion 
ot 4 M4 Oc 
2 SOs ef, 
= > F,,; Fri. 
° 4 ~ M5 
& 0. 
- < ~ _m 
an ainda < J 
ime 4 
lo ascertain the magnitude of the remaining forces from the known driving force and the known directions of the two other forces 


GEARING 


yi 
= p< ( 1 etnca f or 
~e f 78.2 p For 10 per 
= } ry. I . 
nt. I t or 14.8? nds, or 05 
per cent These m e taken as closely 
representing the efficiency of this pair of 
gears under good and poor conditions of 
lubrication, respectively. These very low 


compared with the high effi 


ciencies of good spur or bevel gearing, suf 


ciencies, 


ficiently account for tl 


e limited use of 
spiral gearing 

In some ways this example is not a good 
ne to use as an introduction to this meth 
rd Si veral 


assumptions and short-cuts 
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linpression 


are made which may give the 


that the problem could not be solved with- 


out such aids. This would be a mistake. 
Ihe special devices were used for two rea- 
(journal friction 


sons: incomplete data 


being ignored and the mode of transmis- 
sion of power to the machine part analyzed 
not being defined), and a desire to make 


the force diagrams as simple as possible. 
For an absolutely complete analysis it is 
necessary to know every force acting and 
whether the 


how it acts; as, for instance, 


shaft receives its power through a gear or 
In a 


the 


a belt pulley, and where situated. 
case like this, where the problem is 
efficiency of a certain machine element, it 
is quite unnecessary to suppose all the re- 
maining circumstances of a complete ma 
chine. The assumptions are quick and 
harmless, though of course some experi- 
ence in the work is necessary to enable one 
to see what it is safe to neglect. 

It is not necessary, in order to get the 
efficiency, to suppose any dimensions or 
any definite forces whatever. The shapes 
ir forms of the various parts, and the ma- 


terial and running conditions are the only 
necessary data. In this case, for instance, 
the efficiency of a pair of spiral gears of 
the tooth angles shown in Fig. 4, mounted 
on a shaft whose thrust collar has a mean 
diameter of about one-fourth of the pitch 


diameter of the gears, is given by the ratio 


5, whether the gears 


of the lines 2g Fig. 


and 
The 


draftsman proposing to use such a gear 


are 3 inches or 3 feet in diameter, 


transmit I or 100 horse-powers. 
may lay down the tooth angles and draw 
lines, and in ten minutes can get 
than a_ half- 
day’s figuring would give him. And the 
best thing about it is its effect in educating 


a few 


more information about it 


the judgment on problems involving fric- 
tion by the graphic way in which it shows 
up the large or small losses. After apply- 
ing the graphic method to an assortment 
of machines or machine parts, one soon 
becomes able to recognize an objectionable 
form as soon as it is proposed, with the 
result of saving time in tentative design. 
“Tt’s a good thing,’ and those who are not 
acquainted with it, and who would like to 
take it up, may find it fully explained in 
Prof 
Statics of 
D. Van Nostrand Company. 


Hermann’s little book, “Graphical 


Mechanism,” published by the 





Echoes from the Oil Country. 
NATURAL GAS AND SNAKES 


so much the work I did on one 
1obs 


was another experience that 


It is not 
of the 
mind as it 


outside that fixed it in my 


came because of the job. There was noth- 
ing particularly inviting in a trip upamong 
the hills with the thermometer away below 
the work has to be done 
and the afternoon 
President, where I 
the 


ero, but when 
somebody has to do it, 
train dropped me at 

the 


lumber wagon. 


took up next stage of trip in a 
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It was a slow, cold ride, with the ground 
frozen hard and the road very rough. We 
would have gone slowly anyhow, as it was 
uphill nearly all the way. We went up by 
“horse’s delight,” and the place where the 
snake catchers go to get rattlesnakes, and 
finally, after dark, we turned off into the 
woods and by and by came to the clearing 
where the small sawmill was situated. It 
was a semi-portable one, intended to be 
moved when that tract was cut, and was 
run when in operation by a few men most 
of whom shantied there through the week. 
Now they were not running, and the own- 
er and two other men, one of whom acted 
as cook, were all that were around. 

The man that brought us up evidently 
lived somewhere in the vicinity, as I heard 
the mill owner arrange with him to be on 
hand the next morning to haul sawdust 
and cover the water line that ran from a 
spring to the boiler. The shanty where 
we were to stay was a board affair about 
12x16 feet and perhaps 8 feet to the eaves 
from the ground. It was made of green 
lumber, had only been built a short time 
and was not as complete as intended to be 
later on. Cold weather and defects in the 
machinery had delayed them at the mill, so 
they had not done anything in the way 
of regular running. 

In one end of the shanty and near one 
side was a door. Just inside the door on 
stove with the 
This 
stove was supplied with gas from a well 
feet 
pressure of about 


the other side was a cook 
front toward the center of the room 


with an available 
The 


was a new one and the pressure was not 


about 300 distant, 


375 pounds. well 


very regular. There was a valve at the 


well, another one outside of the shanty 
and one at the stove. There was also a 


branch pipe running up to give light. Be- 


yond the stove were a rude table and a 
couple of benches, and at the tar end a 
bunk ran across and was divided in the 
niddle. There was no window of any 
kind, the only openings being the door 
and the opening the stovepipe went 
through. 

After supper I was told about the job 
and also about the big gas well so near, 
and we could hear whenever thev blew 
the water from her. I did not like the 


arrangement of our quarters any too well, 
as to get to the door we had to pass the 
and if anything should happen to 
the How 
ever, I was there and in for it; but as I lay 


in the bunk I wondered if it would be pos 


stove, 


that gas it would be at 


ga stove 


sible to bunk a 


board off and 


get out 


through that end in case of necessity. | 


noticed that the gas came on much strong- 


er at times, but that was due, so they 


explained, to the city’s not using as much 
during the night. (This was in the gas 
field that supplies Oil City). I awoke in 
the morning to find I was all there and 
had 


was presently at work trying to make an 


neither smothered nor roasted, and 


old engine work like a new one, or better, 
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and giving all sorts of advice as to best 
pressures, speeds, ways to handle inject- 
ors and other such like subjects that a 


job hand is supposed to be saturated with, 
and incidentally drilling out a lot of studs 
on top of the boiler and grinding in the 
safety valve, while I directed the two men 
with me to put 
heater and cylinder head and steam-chest 


how new gaskets in the 

Presently one of the men asked me if 
I had a pair of dividers handy (compasses 
he called them, of course), and I sent him 
to the shanty for them; it was about 15¢ 
feet away. He brought back my overcoat, 
which had been hanging back of the stove, 
saying he saw I had other tools in the 
pockets which might be needed. The man 
with the team had been hauling sawdust. 
A little after eleven o’clock I heard a dull 
boom and felt a jar in the direction of 
the shanty, which was also the direction 
of the gas well. Looking up, I saw fire 
pouring out of the ridge between all the 
boards of the roof and shooting out all 
around the eaves of the shanty. One man 
had started at the first alarm on a hard 
run for the shanty and I dropped my tools 
and followed. Just as he reached to open 
the door it was jerked open from the inside 
and a man rushed out with his cap, hair, 
gloves and overcoat in a blaze. This was 
soon extinguished, as was the fire in the 
shanty, which had burned up a lot of bed 
boots and working clothes 


clothes and 


hanging on the rafters, and charred the 
walls about half way down. 

seriously burned, as 
floor by the 
the 


the fire getting on him, likely, when he 


The man was not 
he had been 


explosion and had crawled to 


thrown to the 
door, 
sprang up to get out. It was a close call 
for him, though, and that fellow wanting 
to borrow my dividers saved my overcoat 


which had hung just where the wall wa: 


h 
charred the worst. 


As near as we could figure out, the man 


had gone in to ge 
had 


well to have more 


t warm just as the cook 
the 


gas for getting dinner 


turn on valve near the 


gone to 
Before going he had closed both the other 
valves as tightly as possible, but with the 
high pressure enough came through the 
three valves to keep lighted, and the team 
ster, finding a very small 


the valve 


fire, had opene¢ 
at the stove, not knowing how 


1 


things were, and when the pressure cam 
caused the ex 
fire, the 


closed that 


it came with a rush that 


plosion \ soon as he saw the 


cook ran back to the well and 


valve and the fire went out 


If anyone wants a practical lesson in the 


penetration of gases he can get it in trying 


1 
} 


to hold natural gas with a good high pres 


1 143 
if HOI 


sure. Valves that w oil and wate: 


perfectly will furnish quite a fire, while 


a valve that is opened and closed often i 


a line soon leaks badly, and it is a nice jol 


to refit it and make a perfect job. Th 
only way I could ever get such valves 
tight was by handwork at the vise, and 
then it took a mixture of elbow greas« 
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ground glass, fine file, gasoline, lard oil 
and brains. I have scen many a man try 
them in the lathe and make them look 
fine, but they would not stand the test. 
They could fix a refinery valve that way 
all right, but gas was something else. As 
one fellow put it, ‘‘a valve that will hold 
a thousand pounds oil pressure seems to be 
a sieve with half that pressure of natural 
on” 

The way I hustled tha 
have suggested piece work to an onlooker, 
but I had made up my mind not to tempt 
Providence too far by staying in that shan- 
ty another night. I 
few chances on having to come back in 
warm weather, the gas would be 
turned clear off, or I could sleep on the 
sawdust at the mill and risk a snake as a 
bed-fellow. 

Speaking of snakes, one of our men was 


job would likely 


would rather take a 


when 


out once on a job a few miles further up 
The 
weather was warm and he sat out on the 
porch after supper. As it began to get 
dark, the man of the house came out with: 
‘Say, stranger, you better come inside as 
the porch 
said he, “I 


the river and had to stay over night. 


the rattlesnakes 
nights, sometimes.” 
got inside. 
ing, but I noticed the next day he carried 


come up on 
“And,” 


I thought maybe he was jok- 


a club with him right along, so I guess it 
was true enough.” 

I have seen quite a number of accidents 
with high-pressure natural gas since, and 
the that I 
nitro-glycerine, that 
indue familiarity with either of them is 


T 


I treat it 
accord to 


with same respect 


knowing 


is much out of place as it would be with 
man who is a boss of a gang for the 
irst time and hasn’t got settled to his job. 


W. OspBorne. 


Letters From Practical Men. 


A Decimal System of Numbering Working 
Drawings. 

Machinist : 

Apropos of the decimal system of num 


Editor American 
bering working drawings, | with 
Mr. S. L. G. Knox 
ecutive numbering is the best and only 
plan for identifying anything When you 
first start with any piece, drawing, pat- 


agree 
\rbitrary and con 


tern, casting or what not, give it a number 


and never change it, unless you change 
the piece, etc., itself, and then po change 
it to the next number on your list. Don’t 


or 39B’s, 
Take the 


have any 14’s, or 14’s, or 042’s, 


r any other symbolic numbers 
plunge at 


once and you will never re 

gret it 
Just think how simple it is) A certain 
piece is, we will say, No. 3876. If any 


information is wanted in any department 
the number 3876 at once locates it, whether 
it be the number of a drawing, casting, 


pattern, shop, or job, ticket, cast card, 
special tool or jig 


When the 
presume it is now very generally, it en- 


card system is used, as | 
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ables information to be obtained instant- 
aneously, and for storing stock the arbi- 
trary numerical method is above all the 
best. 

By the way, I haven't heard yet of any 
concern making its drawings or blueprints 
with 


old 


I find it practical in 


on cards. I don’t come in contact 


draftsmen much, so it may be an 


thing to them; but 


my business. In many machine shops the 


greater part of the drawings are small 


enough to go on cards, say, about 


5X7, 
which is a handy size 1 am not selling 


cards, but I’m somewhat of a cardophile.”’ 


Ropert J. HEARN 
Editor American Machinist: 
The adverse criticism of Mr. S. L. G 


Knox of the decimal system of numbering 
drawings, at page 64, was of particular in 


terest to me, as the system is still in the 


formative stage, and its disadvantages are 


what I am on the lookout for. I can an 


swer some of Mr. Knox’s objections. 
It was not 


my intention to attempt to 


foresee the uses to which a machine part 


The “o” 


when the drawing was made with the in 


would be put would be used only 


tention that it should be used for several 
different 
Standard appears 


machines and when the word 


in the title. This would 


which 


not 1n any way prevent a drawing 

was not standard being put to as many 
uses as desired. Its number would be a 
distinctive number, and any part shown 


on it could be called for on the bill of ma- 


terial of an order, or by whatever method 
is used. 

So far as I know, there are but two 
fundamental plans for filing tracings—on« 


in which they are arranged in numerical 


order, and the other in which the arrange 


ment is according to subject maiter. The 
first has the advantage that the drawings 
may be filed according to size (a letter de 
notine the size) without interfering in 


any way with the system 


In both these systems an index must he 


kept and referred to; in the first system 


when a drawing is wanted and the number: 


is not known, and in the second when the 


number is known but the subject matter is 


not. 
In the decimal system the tracings would 


be arranged both by number and subject 


matter and could be tound without refer 


ing to an index. The index would still b 


necessary, however, as I shall explain 


Mr. Knox says that to maintain the sys 


tem it would be necessary to re-tract 
many drawings, because they would fall 
under more than one classification. This 


same difficulty is encountered in libraries 


frequently. For instance, a book of biog 
raphy and travel might be classed as either 


The the book 


is numbered under ons and 


difficulty is met in this way 
| 


head as usual 


] 


1 second card made 


ut under the other 


head, containing the 


Dewey 
red ink which corresponds to this subject 


and below this in black inl- the number 


101 


the book received. The number in red ink 
is in reality the number of the card, and 
indicates its position in the catalog 


It such a plan is followed with draw 
ings, the result will be Dewey catalog 


such as Mr 


thing ; 


Kn xX agrTer would be a good 


but it would be unnecessary to refer 


to it until after a look through the drawer 
which should contain what you want | 
get a better idea of what a drawing its by 
a glance of a second at it than by reading 


it 


a card full of index matter about it 


Of course a classification which would 
suit one class ot work would be wholly 
unsuited for another, but any classifica 
tion could be used if it were put in a deci 


mal torm 


I have seen drawings which contained a 
drawing number, a case number, a drawer 
number and a symbol, the last indicating 
the size and type of machine to which the 
drawing belonged All of these numbers 
serve useful purposes, and one decimal 


would take the place of all 
} 
A 


number I can 
tem wouk 


not see that the sy “increase 


] 
{ 


the number of things to keep track of 


L. Hutson 


HENRY 


Machinist 
modification of the 


Edito1 
Che 


Dewey 


\merican 
following 1s 
Decimal 


When this system was adopted by 


Svstem as used in libra 


ries 
intended to use it as far as 


us it 


was 


possible as it generally used. This would 


rock crusher the 


following number, 622.731, to which 


ive the drawing tor a 
must 
the size 


be added. first, a letter to indicate 


or stvle of crusher, then a number to indi 
cate the particular drawing under that 
tvle crusher This would make the com 


plete number for that drawing as follows 


622.731 B26—quite formidable numbet 
to say th Beside this number 
here would be the general title and on a 
de 11] et he 1 ( of the piece de 
tailed 

There were certain advantages in this 
ystem th were quite desirable, but the 
length of 1! numbe va uch that it 
vould ( 1? ill probability be prope rly 
carried out Che chief advantage was that 
all of one class of drawings would be 


of the cab 
still do 


classify 


found together in one drawer 


retain this feature and 


the 


inet To 


away with large number for 


ing, the following method was used: 


The letter 


whole number preceding the 


was left off. leaving only a letter and one 
or two figures, and the title itself was 
used to classify the drawing. In this way 
we still had all the drawings of one class 
under one division and each set of draw 


ings he longing to a certain machine had a 


distinctive letter, assigned successively a 
the different es in this class were draw 
up 

Eacl that we had to deal with was 
divided int ibdivisions which correspond 

far as possible with the decimal hun 
dredths in the Dewey system, thus hoists 
were divided into Geared Hoists Friction 
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Hoists. First Motion Hoists, Wauinzes, 
Winches, etc., and under each subdivision 
was assigned the whole major alphabet 


for individual machines, and if the major 


alphabet was not sufficient the minor could 
be used 

It will be seen that the Dewey classifica- 
tion s still retained and that all the 
drawers of the cabinet would be divided 
to conform with it, except that instead 
of the long number necessary in that sys 
tem we aré ing the natural title of each 


di awing 
The letter 


vantage hus, 


proved to have another ad 

when speaking of a skip 

calling it Skip Cage B, the 
, ie 


cage, by simply 


necessity of a long detailed description 
to indica his particular skip cag 
avoided 

Che a 1 1b following the ettel 
will seld f ( ceed two figures 
as under each ne etter the numbers agair 
commencs 

Chis system has been giving good satis 
faction hop doing a large variety of 
mining and general repairing 

Like many other concerns, we also make 
a specialty of a marine gasoline engine 


We have not applied this system to this 


branch of the business because the same 
pieces are used on so many of the different 
sizes of engines that strict division be 
tween the different sizes would necessitate 


too many drawings of the same piece, 


and so for these drawings we use con 
secutive numbers for all the details. 

The pamphlet issued by the University 
of Illinois and entitled “An 


the Dewey Decimal System,” has been of 


I:xtension of 


great service to us in making the proper 
classification of the drawings 


\. B. Hotrey 


The * Difficult Case.’’ 


Editor American Machinist 


It seems to me that some of your cor 


*Needle’s”’ 


They hint that 


respondents are a little hard on 
friend, the new foreman. 


he was cowardly and behaved dishonor- 


ably to his employers in not grasping the 


ituation as it stood and seeing the thing 


out to their satisfaction 


Now, let us look at it from another 
standpoint. What did the new foreman 
go there for? Was it not to better his 


condition? In a word, he sought happi- 
ness, which is really what we are all after, 
success 


though often we call it money or 


instead. He engaged with this company 
with the idea that his work would be noth 
ing very different from what might be ex 
pected in almost any ordinary shop of to 
day, and the company held the same idea, 
until he told 
He was under no obligation to remain, 


them of the “conspiracy.” 
since the position had been misrepresented 
to him, even though unintentionally. Our 
friend saw before him months and months, 
perhaps years, of disagreeable surround- 


ings, with no real certainty of his final 


While the “‘office’”” may have been 


success. 
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with him at the start, he had no assurance 


that it would always uphold him as 
stanchly. 

here are always two sides to a story, 
ind these weak officials might soon have 


ad their confidence shaken a little in the 


new man’s ability by a few plausible lies 


and a little secret scheming from the 
other side, from these men who “merely 
wanted their rights.””. Their rights? No; 


that above all things was what they were 
They 


suppose, 


afraid of getting. were nal 


and, | 


they certainly acted as such, else 


most 


row minded poor me 


chanics; 


the new man would not have been needed 


They evidently knew they were getting 


than they deserved and more than 


more 
they could get in open competition with 
others. So they guarded their positions at 


a loss to their employers, and undoubtedly 


would have been ready to slander and 
abuse any honest man who attempted to 
smooth out their deliberate mix-up. Not 
much happiness in that, I reckon, for our 


friend, unless unpleasant days and pet 
haps anxious nights constitute that state 
‘**Needle’s’ friend missed one of the op 
portunities of his life,” did he? Yes, “he 


discovered a gold mine,” and generously 


said, “*You may give it to somebody else 


someone who is working for glory, or who 


wants to be a second Sherlock Holmes; 


but that’s not | [ 
hard to work and, considering everything, 


have a silver mine 
it pays fully as well as your gold mine, and 
Good 


only prudent 


in the end may perhaps pay better. 
Cowardly? Oh, no; 
WIrrip J 


bye.” 
THOMPSON. 


Pittsburg, Pa. 


Editor American Machinist: 
Needle,” 1432, last year, 
I think his friend will find similar 


page States 
a Case. 
conditions, ina greater or less degree, con- 
front a new man in a majority of shops, 
especially so if he starts in to introduce 
new methods 


As to 


stances, | 


under the circum 


can see nothing debatable In 
the first place, a foreman must never be 
governed in his movements by shop gos 
sip, nor should he take men such as he de- 
scribes at their own valuation. If this fore- 
man had gone along entirely regardless 
of the opposition and gossip, and had dis- 
charged the most aggressive agitator, the 
chances are twenty to one he would have 
had no serious trouble. 

If there is a shop of 600 hands that can’t 
five sub- 
should let 


run without one engineer and 


foremen, if I was in charge | 


them shut down a month to realize ‘““‘where 


they were at.”” These men might die; 


then the shop would have to go out of 
business! 

I can say nothing as to the experience 
and ability of ‘“Needle’s’” friend, but in 
the present instance he took a plain little 
everyday bluff, and took it easily. Taking 


into consideration all the circumstances, 


perhaps the resignation was best. From 
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the indicated flexibility of vertebrae in the 
office, a foreman could expect little sup 
port from that quarter. I should think it 
a good shop for a foreman to keep out of. 
I should not care to work for a concern 
that 
to right such a state of affairs 
On the other hand, | 
be better off 


so easily. 


would not sacrifice a few thousands 
should think the 


firm would without man 
who would “lay down” 
no doubt most foremen have had experi- 
ences similar to that of *‘Needle’s” friend. 
The only thing to do is to do the 
and what is to the best inter 


a 
I have 


I have. 
right thing, 
est of the shop, without 
justice to your men. 
When a man 
the interests of all concerned by 


working any in 


thinks he is best serving 


letting 


g 
four or five “lunkheads” run the shop, I 
am inclined to doubt his ;udgmen 
W. A. WA \ 

Editor American Machinist 

The article at page 1432-33. Vol. 24, by 
Needle,” about “A Difficult Case—What 
Should be Done?” reminds me of a some- 


similar case that occurred in the 
\ department 


what 
West about two years ago 
of a large manufacturing concern had been 


running in the same manner as described 


by your correspondent. A new foreman 
was engaged and he ran against four men 
who had conspired to block his efforts 


toward system and increased output. H: 
handled them very carefully until he was 
sure that they really had agreed to quit in 
a body if he should discharge any one of 
did as your correspondent’s 
tendered his resignation to the 


them. He 
friend did 
manager—and on being pressed for his 
reasons for wanting to resign stated the 
case. 


He told him he would investigate, and, 


The manager would not hear of it. 


together they would handle the case to a 
finish; that is, he assured the foreman of 
his support no matter if the whole works 
The man- 
ager’s him that 
these four were causing the company loss 


was shut down temporarily 


investigation convinced 
every day, and he saw that they should be 
let go. They concluded to pattern a little 
after the four worthies and to conspire 
a little themselves, as it would be a very 
expensive matter to let them go at once 
So four new men—good, honest and trust- 
worthy men, experts in their line—were 
engaged at a salary as high as the best of 
the four kickers. It should be mentioned 
that the wages were already higher than 
other 
no cause for dissatisfaction on that score 


works were paying, so there was 
These new men had the matter explained 
to them and were placed at helping at 


various jobs, and they watched as much 
as possible the ways of getting the work 


out, tools, jigs, kinks, etc. In about one 


week’s time they reported that they had 
no doubt that they could handle the work 
Fortunately, one of the conspirators laid 
off to take his periodical spree, and the 
best new man was immediately put in his 
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place. The others, being taken unawares, A Drawing Table of Gas Pipe. adjustment being effected by tilting the 














decided to wait until they could confer Editor American Machinist: table top or b rving the hight t the 
with their partner. In three days he pre- A stiff and serviceable drawing table stool W. H. S 
sented himself for work, and he was al- may be made out of gas pipe without — 
lowed to go to work, but was told that as) much expense either for labor or material. Building American Machinery in Russia 
the work had got behind and hurry orders The accompanying sketch shows such a Editor American M 
were coming in he must have an assistant. table. the legs and cross braces being of Regarding the paragraph in your paper 
He demurred and threatened to quit, but 4-inch gas pipe for a small table. The t page 134 regarding my presence in 
was neither argued with nor discharged. only castings for which special patterns Milwaukee and its aims, I would say that 
He worked on until noon, when the four are needed are the A-shaped pieces int in the first place I am conducting no neg 
came to the foreman, saying they would which the legs are screwed and the seg- tiations of any kind, contracts having beet 
all quit if the assistant was not removed. ments which serve the double purpose of entered int \ firm with the Bucy 
The foreman said he was very sorry they  ctiffening the wood top and also of afford nd Gate Iron Wot compani 
were quitting, but that the assistant would) jng room for a row of holes into whic , g Phe ct \ 
have to remain. They immediately walked pin may engage to fasten the top at ere yur As f t] 
out, expecting a shutdown within a week; any wnnihe. The top turns on a 3¢-inch statement regarding cheapn vf construc 
but, on the contrary, a larger output was) od which runs the whole length of tl a ee i would 1 ' y tl 
secured, enabling more men to be put at 
work, as by a little foresight the men : 
were secured and instructed to be ready 
when called on. This was all done with 
out discharging anyone. The parties dis 
-harged themselves on account of foolishly 
imagining that they were in control of 
the situation Thus, by going slowly, al 
lowing things to mature slowly, even at 
1 slight loss, great damage was avoided, 
a delicate matier was adjusted and every 
thing was lovely The foreman was glad 
he had not resigned, the manager was 
glad, a different atmosphere was noted, an 
era of good feeling was started, and all 
the men in the department now are his 
staunch friends and respect him. He has 
not discharged a man since that time, as 
any suggestion made is acted upon read 
ily and everyone is well paid for his work 
his actually occurred and was overcome fl ae WI ? 
in the manner stated. Some of the meth . : r) \\ 
ods used might apply to ‘“*Needle’s” cass / \ 
“THREAD.” | “7 \ 
} weal ne { : 
j-—_——__— —i | ) 
Editor American Machinist : ’ / 
The article in your paper concerning “A / 
Difficult Case—What Should be Done?” | | , 
did not seem to me to be so interesting Rey plat 
, -'\ 
but seeing the number of persons giving = f > 2 
advice in the last issue I am led to agree f . ; ’ 
with Abraham Lincoln's statement con \ DRAWID \RLE MADI AS Pl 
cerning the man who might fool all of the 
people some of the time. That chap evi- table through a piece of pipe which acts nothing was ev d by me regarding 
dently fooled nearly everybody but him as a separator, a nut on each end of the the stamping ou I vel dipper My 
self. If we read between the lines in his rod binding the whole together. The fast words referred |-bottomed elevato 
paper it is easy to discover that he, him- ening device 1s a spring pin at the right dredge buck nd their lips, whicl : 
self, saw that he was up against a proposi hand end of the table, details of which Uunk you wil — ‘ scl oe 
: ‘ hing. The Poutiloff Works, of St. Pe 


tion beyond his caliber, and the point was are shown. A register plate across the : warn 
’ tersburg. 1s the third largest engineering 


to find a way to let himself out easily with- two bottom pipes serves as a foot rest 7 | mployin vel 
. S P . . establishment in lLurop employing Ove 
» concert scovering that , 1S t will be noticed that no provision 1s ihe 
out the concern discovering that he wa I © 12.000 men. and in the last few years great 
. for > plac This he di ade for adjus ‘nt in hight and none is ; 
not the man for the place This he did made for adju — in ta sums have been expended in bringing th 
very nicely, as was patent in his article. intended. During an experience of nearly plant up to a high state of efficiency. Tak 
This is assuming that the letter given him twenty years on a drawing table easily ing into account well the verv low 
by his employers was from the heart on raised or lowered the writer does not r rate of wages ruling in Russia, I think | 
their part. This I do not know, as their call changing the hight half a dozen times, was not far wrong in saving that some 


side of the storv has not been heard. My and in an examination of all the tables in parts of these machines could be produced 


: ; : ~ c r than her nm ti Ini ] 
own opinion when reading the article was an office where the hights of the men range in Russia cheape han here in the Unites 
. - , e + + \ ry ~ 
that ‘“Needle’s” friend was a pretty from 5 feet 4 inches to 6 feet 2 inches, tate W. M. Port 
shrewd, foxy kind of a man and knew the tables were found to be within two [The expression “Some parts of these 


e 4] 1 ] ” ¢ - anteSece @ tially ferent 
how to get out of a very bad hole and save inches of the same hight and might prob- machines of course essentially different 


his reputation. W. S. Rocers. ably all be alike without inconvenience, the also from the languag: f the pres: 
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dispatch upon which we commented. It 
will be remembered that we distinctly ex- 
onerated Mr. Potts from responsibility for 
the langugage of the dispatch, but as it 
was calculated to create a wrong impres- 
sion we thought that a machinery man 
who had been in Russia might properly 
comment upon it.—Ed. ] 





The Origin of the Premium Plan. 
Editor American Machinist: 

I have read the article on “The Premium 
Plan at the Works of David Rowan & Co., 
at page 49, and the 
appended personal statement of Mr. Hal- 
sey with interest, and I wish to endorse 
all that Mr. Halsey has said. When he 
gave his excellent paper on “The Premium 
Plan of Paying for Labor” to the Amer- 
ican Society of Mechanical Engineers, ten 
years ago, I was, so far as I know, the 
first to take it up and put it into practical 
Since that time | used it in 
many factories doing different classes of 
work, in all departments, and employing 
as high as 800 men, down to little plants 
employing but ten or twenty, and I have 
always given Mr. Halsey credit for being 
“the father of the premium plan.” In 
these places wherein I have used it, I have 
not followed the exact formula as origin- 


Glasgow, Scotland,’ 


use. have 


ally given by him, because I saw that it 
possessed an elasticity that no other meth- 
od or system of paying wages could have. 

While I feel that I was the first in fol- 
lowing Mr. Halsey’s methods, I have since 
discovered that it was in use in a machine 
shop in this country several years before 
he gave our society his paper, and I have 
also discovered upon investigation that he 
fathered it in that 
think he is fully entitled to all credit for 
his unpatentable invention, which is very 


particular place. I 


similar to my invention for keeping cost 
and time on a clock, whereby the minutes 
of the workman are registered and be- 
come the unit of calculation in paying for 
labor and distributing the items of pro- 
duction and unproduction in their respec- 
tive accounts. Everybody will use these 
inventions, there will be no infringement, 
and we can both enjoy the fruits of our 
labor in the hereafter, if we get there. 
W. S. Rocers. 





The Tramp Draftsman. 


Editor American Machinist: 

The writer was much interested in the 
method of a tramp draftsman who hap- 
pened in the other day. I have seen sev- 
eral articles in your paper in regard to 
tramp machinists, but never a word about 


tramp draftsmen, probably because, to 
anyone who comes in contact with them 
right along, they all seem tramps. Pitts- 


burgh probably has engineering 
talent to the square inch than any other 


It would be hard to 


more 


city in the country. 


estimate the number of men who earn 


their living by pushing a T-square in this 
city, but they run up into four figures, and 
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so it happens that this city is the Mecca 
to which the the cult flock. 
Fakirs some of them are, in more ways 
than one. They come and go like drifting 
sand. Most of them have dyspepsia, and 
one and all have a desire for new things. 
One large engineering office here, having 
about eighty men, averages to keep a man 
only two months. Much might be written 
about the draftsman. The general public 
knows him not, but there is no body of 
men in the country who bring about such 
wonderful results. And so he goes on in 
obscurity, little and _ poorly 
paid. 

We had a man drift in from Cripple 
Creek the other day, who was an example. 
He had worked for every famous engineer 
and inventor since the civil war. He had 
designed the first typewriter, the first steel 
construction office building, the first cash 
register and the first automobile, besides a 
lot of unimportant things. He told us 
that he had taken out but seven patents 
and never got more than $5,000 for any of 
them. One could not mention a large con- 
cern he had rot worked for, from the 
Portland Company, in Portland, Me., to 
the Union Iron Works, in San Francisco. 
Two of his neighbors in the office pre- 


fakirs of 


appreciated 


pared a schedule giving his employers and 
time of service, as reported piecemeal by 
himself, and were surprised on totalling 
the time to find that he had seen over 
ninety-four years of active service. 

He was not over thirty-five in appear- 
ance, however, and, strange to say, could 
do first-class work. He had a way of pre- 
paring the preliminary layouts of his jobs 
that was worth recording. The work that 
we put him on was straight designing, 
subject to the chief engineer’s approval, 
and, following the usual method, he made 
pencil layouts of all the parts before actu- 
ally detailing anything peimanently. It be- 
ing original work, some parts were laid 
out three or four different ways before 


being definitely decided upon. This meant 


having a lot of pencil drawings lying 
around and getting lost and soiled. But 
Mr. Tramp had a better way. He put 


about a dozen sheets of drawing paper on 
his board when he started in, and as he 
finished a sheet he took the tacks out of 
the lower edge and turned it back over the 
upper edge of the board. Thus he had a 
chance to draw on the next and 
could at any time turn any sheet back for 
By putting a few tacks in the 
lower edge he could change or add to any 


sheet 
reference. 
sheet in his “book,” as he called it. 

It was a new wrinkle to the writer, one 
of several which the tramp had picked up, 
and which stamped him as a good, wide- 
awake man. But the question arises in re- 
gard to his wisdom: Had he been wise he 
would have said never a word about his 
experience, as his work spoke for him. 
There was no necessity for him to keep 
All that 


he needed to do was to keep quiet and 


the “hot air” going all the time. 
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saw wood. And there are others in pre- 
cisely the same situation. 


Pittsburgh, Pa. F. W. Harris. 





The Bonus System of Rewarding Labor—Popular- 
ity of the Premium Plan Among Workmen. 
Editor American Machinist: 

Mr. Warman’s article on “The Bonus 
System of Rewarding Labor,” at page 98, 
is certainly interesting, but it seems to me 
that there are just a few cobwebs still in- 
terfering with his vision. 

I do not suppose that Messrs. Gantt, 
the 
premium system claim that it is perfec- 
tion; but only that it is a means of in- 
creasing the output, and at the same time 
giving the workmen a fair remuneration 
for their efforts in bringing about this in- 
crease. 

It seems to me that Mr. Warman puts 
himself in the same class as the “Fresh 
Tech.” when he says of Messrs Gantt and 
Taylor, “I don’t think they know exactly 
the feeling that exists in their own shop 
in regard to their system,” and immediate- 
ly follows it up by saying that he himself 
has no personal knowledge of the Beth- 


Taylor or any other advocates of 


lehem works. 

As a matter of fact, Dame Rumor says 
the premium system at the Bethlehem 
works acts as a drawing card to the best 
and brainiest mechanics, from which it is 
only reasonable to infer that there must 
be a general air of satisfaction about the 
place, as good mechanics are not, as a rule, 
grumblers. 

In one shop, of which I have some per- 
sonal knowledge, in which all the work 
the com- 


cannot be done on 


plaints are not made when a man gets a 


premiums, 


premium job, but when he gets one on 
which there is no premium, which [ think 
is good evidence of how the mechanics 
themselves regard the premium system. 
Mr. Warman says, “Co-operation with 
the brains in the shop can do no harm,” 
and in the same breath condemns the sug- 
gestion box, which is put in the shop for 
exactly that The manager or 
superintendent takes this method of find- 
ing out where the brains are located, so 
he can co-operate with them. The man 
who is afraid to put a suggestion in the 


purpose. 


box better go out of the business. 

I should like to know what kind of work 
was being done on that big radial drill and 
how the drill was ground, and hope Mr. 
Warman will be broad-gage and liberal 
enough to tell us all about it 


Providence, R. I D. Appte. 





Marking Blueprints. 

Editor 
Nearly everyone who handles blueprints 
finds at times that he would like to make 
additions or corrections to change a di- 
Oc- 
are 
several ways to make these corrections, 
several wrong ways and one right one. 


American Machinist: 


mension here and there or add notes. 


casions come up every day. There 














~e- 
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Some people mark the print with a lead 
pencil and some use ink, but any combina- 
tion of black on blue is scarcely noticeable. 
It has become the custom, therefore, to 
use a soda solution, using it as ink, and 
the result is a white line not very different 
from the print. The soda on the surface 
of the paper collects dirt and the lines 
fade and lose their original intensity. 

The right way is to write your figure 
in ink—ordinary Carter’s or any other fluid 
that is acid-proof—then take your ruling 
pen and put a blot of soda over the spot 
This whitens the background and turns 
the ink jet black, and it is done in half 
the time and twice as nicely as any other 
way. The white spot is there to stay and 
the ink will never fade 


Pittsburgh, Pa F. W. Harris 





Rail Clips and Stops for Crane Runways. 


Editor American Machinist: 

I send herewith sketches of what I con- 
sider superior as well as cheap forms of 
rail clips and stops 

Fig. 1 shows the clips in position and 
Fig. 2 shows details of same for a 100 
pound rail 
hight of clip Ci, Fig. 2, is 3-16 inch less 
than that of C2. This is to allow the strip 


It will be noted that the 


A, Fig. 1, to be placed under C, and, run- 
ning the full length of the crane girder 
prevent the rail spreading 

This construction is superior to dowel 
pins spaced at intervals beside the rail, be 
cause it cannot work loose, while dowel 
pins may. It is also obviously much cheap 
er, and for the same results requires less 
care in construction 

Fig. 3 shows an end stop for a 150 
pound rail. This construction is better 
than the curved-up rail and bracket often 
used, because, in case the crane runway 
is to be extended, as is often required, 
is only necessary to unbolt the stop and 
move it to the end of the extended run 
way. In the case of the up-curved rail 
and bracket, the end rail length must be 
taken up and moved with the bracket t 
the new runway end. In addition to thi 
disadvantage in providing for extensions 
this stop is more expensive to make 
Either form can be made strong enough 


F. D. BurruM 





Laying Off Angles Without a Protractor. 
Editor American Machinist: 

In laving off angles on the drawing 
board there are some short cuts that are 
not widely known. Of course a protracto1 
can be used or a scale of chords, but this 
means additions to one’s kit, which, while 
very nice, are expensive, and besides it is 
a very simple matter to place a mark on a 
scale that will make it useful as a scale of 
chords and one that will be right at hand 
when wanted 

On a decimal scale this is done by as- 
suming 1 inch as the chord of 10 degrees 


The radius at which this is true is found 
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by dividing one by the chord of 10 de 
grees at a radius of 1, as follows: 
Sin. 5 08715. 


Chord of 10 2 


O87 15 1743 
= 5.74” = radius at which one inch 


is the chord of 10 degrees 
In case it is not desired to use a decimal 
scale, 114 or inches can be assumed as 
the chord of 10 degrees, the radius in this 
case being: 
1.25 
-1743 
Knowing that 1 inch is the chord of 10 
degrees, it is practically accurate to take 


7.22 inches 


1-10 inch as the chord of 1 degree The 
error is small, and subdivisions of a degree 
can be obtained as follows: 


1-20 inch 30 minutes 
1-30 inch 20 minutes 
1-40 inch 15 minut 

1-50 inch 12 minutes 
1-60 inch 10 minutes. 


In this way pretty close results can be 
had and in a similar manner subdivisions 
can be figured for the ordinary scale 

For example, to lay off an angle of 33 
30’, the compass must be set to the radius 
5.47 inches and an arc struck. The divid 
ers are then set to the chord of 10 degrees 
—1 inch—and three spaces are stepped 
off. From this point the chord of 3° 30 
remaining is laid off as 7-20 inch I] 
accuracy of this method is very ea 
tested by laying out an angle of 60 degre: 
and working back; it will check if car 
fully done A. D. WILLIAM 


Lard Oil by Telephone. 


We have received from th 
Painter Machine ( ompany\ ot ( 
nooga, Tenn., a letter enclosing a prop« 
tion from the Valley Lard Oil Compat 
in which, as usual, they offer to furnish 
“half barrel of Extra No. 1 Lard Oil” 
less than its value because they wish 
dispose of it to save returning. Regard 
ing this matter the Truxal & Painter Ma 
chine Company write us 

“Ordinarily the plan pursued by these 
‘Unfortunate Shipment-Oil Companies’ 
somewhat different here, as we frequently 
receive a telephone message stating that 
this is Mr , agent of the Rail 
road Company, and that he had at th 
freight depot one or more barrels of extra 
fine lard oil, which had been consigned to 
a party who refused to accept it and that 
the shippers had notified him to dispose of 
it to the best advantage and remit them 
deducting 


the amount realized after 


freight charges, and that he (the agent) 
desired we make him an offer for the lot 
which offer he would accept, provided 

would amount to a certain sum. How 
ever, as we are readers of the ‘American 
Machinist,’ we have not as vet purchased 
any gold bricks under the name of ‘Extra 


No. 1 Lard Oil.’’ 
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Now They Build Them of Steel. 

“The Engineer” publishes some photo- 
graphs of some very old hammer heads 
found upon the site of an old iron works 
near Etchingham station, on the South 
Eastern Railway, and in the concluding 
paragraph says 

“Unfortunately there is no name or 
date on either hammer or anvil, but they 
were probably in use in 1660, as at about 
that date Charles Il. closed nearly all the 
Sussex and Kent iron works, as it was 
feared that all the oak trees would be used 
for charcoal, and there would be none 


left to build war vessel 


An Invitation. 


We regret exceedingly that we have 


been obliged to decline the 


Invitation 
printed below, but at the first opportunity 
we will go and find fault; though we shall 


probably mi the luncheon and the anti 


rHE OFFICERS 


THE CARBORUNDUM COMPANY 


CORDIALLY EATEND To 


AN INVITATION TO FIND FauLr Wirn 


THE COMPANY'S NEW OFFICE BUILDING 


AN ATTEMPT WILL BE MADE TO SERVE A LUNCHEON 
THE COMPANY'S CHEMIST. WITH A LINE OF POWERFUL 
ANTIDOTES, WILL RENDER ALL THE ASSISTANCE HF 
CAN 





N n s x ’ 4 ’ ’ AULT 
A Tr ' 4 y y t A ve se 
“ HA ‘ v A A ven 
a FA ‘ ‘ A” nie 

Nia@awe Pat ‘ 
| Wi S Bran f Young 
Met Christian Association of the City 


fifth anniver- 


f New York celebrated it 
n Building, 316 West 


Fifty-seventh street. on Monday evening, 
Janu ry 20 TQO2 Phe i ciation has 
made remarkable progre in the past five 
vears Starting with 243 members on 
December 31, 1806, | grown until it now 
has 2,127 member It has a well-equipped 
gymnasiun large swimming pool, thir 
ty-seven evening educational classes, a li 
brary o! $5,000 vi lume in attractive 
course of entertainments free to members 
a boy’s department numbering almost 300 
witl parate gy d cl rooms. 

It = \ | } \ there ire three large 
forge foundric DD. Issigoni Rice 
Bre nd Rankin & Dymas Che last 
named mal Galloway boiler up to 
100 h. p. Among the products of Issigonis 
and Rice are steam towboats, boiler work 
vdra 7 ny 1 mills 
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The Fourth Avenue Tunnel Accident and Coroner’s 
Verdict. 

The verdict of the coroner’s jury on the 
recent “accident” in the Fourth Avenue 
Tunnel of this city is a source of grati- 
fication to all good citizens. The officers 
of the company endeavored to unload the 
responsibility upon the engineer of the col- 
liding train and to shield all others. The 
attempt to shield others was in fact fairly 
grotesque. If the testimony of most of 
the officers be taken at its face value, the 
New York Central & Hudson River Rail- 
road is to be considered as about the 
most disorganized institution of its mag- 
nitude on the face of the earth, as by it 
no one appears to be responsible for any- 
thing. Of course, however, this testimony 
is not to be taken at its face value, as, if 
the real condition of things was what it 
is shown to be, the road would be scarcely 


operative. The responsibility no doubt ex- 


ists, but it has been denied in order to 
shield the officers of the company from 
blame. 

In view of the rule of the road which 


requires that if an engineer cannot see the 
signals he shall bring his train to a stop, 
which this engineer did not do, it is not 
easy to see how the jury could have failed 
to hold the engineer as in some measure 
responsible; but, no doubt, the fact that 
the rule was not enforced while failure 
to bring in the trains on time was followed 
by severe punishment, furnished the reason 
for exonerating the 
that 


the signals could not be 


practi ally 
the 


engineer. 


Establishing rule trains should 


stop in case seen 
and then nullifying it by practically ignor- 
ing infractions of it and, in effect, compel 
ing these infractions by requiring schedule 
speed to be made, appears to have been 
nothing less than a convenient subterfuge 
for shouldering the blame on the engineer 
and shielding all others in case of acci 
dent. 

More grotesque than the evidence of the 
for the 
condition of things which is urged by “The 


railroad officials is the ‘‘remedy”’ 
World” of this city, which thinks that the 
rule “but one train at a time on any one 
track in the tunnel’ would solve the whole 
problem as completely as Columbus solved 
the problem of making an egg stand on 
its end. It would undoubtedly stop col- 


lisions in the tunnel, but it would result 
in moving about one-quarter of the traffic 
in the rush hours of the day. 

The condition of things which ‘‘Amer 
ica’s greatest railroad” has maintained in 
this tunnel has long been dangerous and 
disgraceful. In spite of the energy and 
fearlessness of our new District Attorney 
punish 


we have little hope that actual 


ment will be visited upon the officials of 


the road, and it remains to be seen whether 
the force of unanimous public opinion, of 
which the verdict of the coroner’s jury is 
but an expression, will have any substan 


tial effect 
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The Rubber Trust Lesson. 


We have done what we could from time 
to time to point out the essentialand funda- 
mental difference between real monopolies 
and mere large aggregations of capital for 
the purpose of carrying on business on a 
large scale. We have insisted that the cry 
of monopoly is too loosely applied and that 
while a street railway or a steam railroad 
may be, and nearly always is, more or less 
of a monopoly, a department store or a 
large company operating a number of man- 
ufacturing establishments may not be, and 
in fact usually is not and cannot be a real 
Che recent failure of the rub- 
ber trust is an vf the point. 
When this trust formed J. R. 
Dunlap, proprietor of the “Rubber World,” 
took the position that it’ could not succeed 
go- 
ings on about that time in which accusa- 


monopoly. 
illustration 


was being 


There were some pretty “‘strenuous”’ 
tions of blackmail, libel, browbeating, etc., 
were pretty freely handed back and forth, 
but Mr. Dunlap stood to his guns and 
stated the situation as he saw it as follows. 
Speaking of the Rubber Trust, he said: 
wat well-informed 


man of business that the principles of suc- 


must be plain to any 
cess applying to enterprises of that pecu- 
{The Standard Oil Com- 


pany] and of such enormous proportions 


liar character 


can have no application to a distinctly 


manufacturing and commercial business 
like that of India-rubber manufacture. In 
the first place, we know definitely that thx 
supply of crude rubber is practically in 
exhaustible. The number of natives in the 
rubber 


both the 


tropics who can be sent into the 


forests is unlimited; and hene 
supply and price of crude rubber are reg 
the precisely 
and corn. 


small in 


ulated closely by demand, 


as in the case of wheat, oats, 

More than this, crude rubber is 
bulk, can be easily transported and every 
vessel that sails the seas can carry a batch 


What 
oppose is a movement of Wall Street op- 


to the market where needed we 
erators which has for its avowed object 
the rubber 
-that 


bold policy of 


the ultimate control of entire 


industry under a single influence 


control to be gained by 


merciless extermination for ‘those con 
cerns which the organizers of the new 
concern do not propose to take in.” The 


weapon with which this extermination is 
to be accomplished is the ‘power, wielded 
both the 


This is, 


single hand,’ to control 


by a 


supply and price of crude rubber 


of course, impossible, as experience has re 


peatedly demonstrated; and hence there 
is no permanent danger. In such a con 
test there can be no doubt of the issu 

the men of the rubber trade will win gl 

riously. And long before this passing 
craze for trusts has run its course we 
shall see the ranks of anti-trust converts 


scores of men who are just 


augmented by 


‘led by the glittering possibilities 


now daz 
of trust ‘securities.’ ”’ 
That Mr 


has been shown by 


right about this 


Dunlap was 


the course of events 








a 
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and our readers will be able readily to 
draw parallels between the situation as 
thus set forth and the conditions that 
prevail in certain lines of machine con- 
struction. The proprietors of machine- 
building establishments, no matter how 
much capital they may possess nor how 
many large manufacturing establishments 
they may own and control, must face 
either actual or potential competition, so 
long as they do not control materials or 
supplies or lines of transportation either 
directly or indirectly. Of course, if they 
for instance get special rates of transport 
ation on materials or finished goods—rates 
not obtainable by their competitors—then 
to that extent they partake of the advan 
monopoly—a railroad or high 
way monopoly—and it is the monopoly it 
self that must be abated in order to estab 
lish just and fair conditions; it will do 
no good to rail at those who take advan 
tage of it and it will especially do no good, 


but harm to cry monopoly at every large 


iggregation of capital regardless oO! 
whether or not its business partakes of the 


ature of a monopoly 
We have said from the beginning, and 
we still believe, that the combinations 
among machine builders will succeed just 
proportion as they follow good business 


t 


methods and avoid the idea that they can 


do as may please them without being called 
0 account as other business enterprises 
ire The Standard Oil Company, the 
United States Steel Company, and most 


r all railroad companies are more or less 
omplete monopolies because they control 
upplies of materials or lines or trans- 
portation, or both, that prevent free 
competition by other capitalists. The or- 
1ary large business enterprise, though 


1; 
ai 


perhaps known as a trust, is differently sit- 
uated and the distinction should be more 
generally and more clearly kept in mind. 


The Steel Trust Situation Continues to Unfold. 
Those who are inclined to think that the 
nited States Steel Corporation has de 

signs upon the industries of the country 

beyond anything that has yet been re 
aled gained an argument for their con 
ention at the close of last week. It was 
nnounced that E. H. Gary, chairman of 
the board of directors of the steel trust 
been elected to a similar office in thi 
Chalmers Company 


f the board of directors of a company, 


is well known, is an office of such 
importance in determining the manage 
ment as often to overshadow even the pres 
dency I s therefore evident enough that 
e Allis-Chalmers Company has been 
swung line with he United States 
Steel Corp on on a community of i 
terest basis amounting probably to an ab 
sorption in the steel trust. In this con 
nection it is interesting to note the rep- 


resentation of the latter on the board of 
directors of the new Chicago Pneumatic 


Tool Company. of which fact little notice 
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seems to have been taken. It would seem 


that the turn of machine tools ought to 


come before ve ry long Indeed, there have 
been rumors within the last few days of an 
attempt on the part of New York parties 
to form a combination among New Eng 
land tool builders. That anything like all 
the largest New England tool builders 
would assent to the arrangement in the 
case referred to we very much doubt, and 


whether the promoters have any sort of 


an understanding with the United States 


Steel Corporation we do not know 

It has been suggested that the steel 
. | { noa0 in shipbuilding nd 
company is to engage u ipbuilding and 


to control all the details of the work trom 


start to finish. The acquisiton of the Allis 
Chalmers Company does not indicate that 
he Ms of tec tT re lit ited 


(ha ers Pp au | ( [ a \\ 
Nnarine WO! On i nd 
’ 1} ? | ’ ? + ) ] 
( hal ) l ( il ¢ ( 
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ind mi ng chil ( ) LLC i 
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legitimate s] ‘ love dor 
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further field 


Meanwhile. competition against tl stec] 
trust c¢ nues to grow lt 1OS np 


to have « ded ( < ( Seve 
tracts of ground in Pittsburg 

; : 
room for an expansicn of the works. Th 
will give e firm 200 acre I] loi 


that city, and it is important 


mind that they have their own ore mines 


is to be held in Pittsburgh, February 3 
with a view to 
regulate prices and one to provide a sup 
ply of sheet bars which thev are meet 
ing with difficulty in obtaining from the 
United States Steel Corporation. Mean 
while, it 1s rep rted that a steel trust is be 
ing formed in England to resist American 
invasion, and a rumor of like characte 
has quite recently come from Germany, al 
though the iron industry of tl 
is already pretty well congregated in “syn 
dicates.” In fact, both on the part of th 
United Stat: Steel Corporation 
| 


outside of it, at home and abroad, it looks 


as if the show | ra only just begun 


The Cost of Living and Wages. 


Recently we are hearing a 2 

about the increased cost of living and sonx 
remarks made by Mr. Carnegie in a publ 

address to the effect that wages tended 
constantly to increase while the cost of 
living tended to decrease have stimulated 
the production of some figures and among 
the most prominent and perhaps the m 

reliabl of he ( T en I m In¢ ( 
cent carefully made figures promulgated 
by “Dun’s Review Chese figures, which 
are given in the form of a table, show that 


between January 1, 1808, and January 


1902, the cost per annum, per capita, of 


$ 0.94 1 SI1ol 50 \ ( re ot 
practi vy 45 per ce | ( ssc I at 
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ever known until now how to trisect an 
angle. Quite an attractive story is made 
of this and the young lady is made to say 
how she came to make her invaluable dis- 
covery, and the dispatch ends up as fol 
lows: ‘When the problem was given to 
me I immediately saw a possible solution 
which proved to be the correct one. The 
trisection of an angle I consider the key 
to perpetual motion. I now have the secret 
and in a few months hope to have a ma 
chine completed.” Thus we have the germ 
of another Keeley affair, though it is not 
likely that this germ will multiply and 
grow and develop as the Keeley germ did 





The question of a law for an eight-hour 
day in the mines is being considered in 
France and the metallurgical interests are 
apprehensive that it may, indirectly at 
least, affect all coal consumers. Em 
ployers are addressing protests against the 
law to the parliamentary labor commission 
and among these is one on behalf of the 
iron-mining interests, which sounds a lit 
tle peculiar. It takes the ground that the 
effective hours of labor are eight hours at 
present and that under the proposed law 
they would be only six hours, because 
from the nominal time would be deducted 
that required in descending the mine, pre- 
paring to go to work, taking a “small 
breakfast,’ a principal noonday repast, 
etc According to this, lunch time ‘n 
France seems to be reckoned as part of 
the nominal hours of labor. They are 
gross instead of net. Consequently it is 
possible that when we in America are 
judging of European labor conditions we 
are frequently misled through a misap 
prehension of terms, and that our practice 
is correspondingly misunderstood abroad 


Examination for Chief Mechanician. 
The United States Civil Service Com 
Mission announces that on February 26, 
1902, an examination will be held at vari 
ous places for the position of chief mechan 
National Bureau of Stand 
ards, at a salary of $1,400 per annum, and 


ician in the 


other similar vacancies as they may occur 
Applicants must show in their applica 
tions that they have had at least five years’ 
actual experience as instrument makers. 
Persons who desire to compete should at 
once apply either to the United States 
Civil Service Commission, Washington. 
D. C., or to the secretary of the local 
board of examiners for application Forms 
304 and 375, 
executed and filed wtih the Commission 


which should be properly 


prior to the hour of closing business on 


February 17 





Technical Publications. 

“Water Tube Boilers.” By L. S. Robert- 
son. 213 5'2x8'%-inch pages, with 171 
illustrations. D. Van Nostrand Com 
pany, New York Price, $3. 

This book is the outgrowth of a series of 
lectures at University College, London. It 
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opens with an account of the historical 
development of water tube boilers and con- 
tinues with a statement of the leading 
principles of construction, the arrange- 
ment, proportions, efficiency, etc. From 
this on the book is chiefly descriptive, 
about all types of boilers which have at- 
tained any prominence being illustrated 
and described. The last chapter relates 
to boiler accessories—reducing valves, 
feed water regulators, filters, heaters, etc. 
While due attention is given to American 
types of boilers, the American reader will 
probably find the chief value of the book 
to lie in the information given regarding 
the work done in this field abroad 


“Velocity Diagrams; Their Construction 
and Their Uses.”” By C. W. MacCord. 
116 6xg-inch pages, with 83 illustrations. 
Wiley & Sons, New York. Price, $1.50. 
This book relates to a method of study 

of mechanical movements from a stand- 
point which is often useful and always in- 
teresting. The mechanisms discussed may 
be broadly described as systems of link 
work, and the objective point of the study 
is the finding of the velocity at any mo 
ment of some driven point, the velocity of 
the driving point being known. Large use 
is made of Professor Reuleaux’s method 
of instantaneous centers, and some sur 
prising and original results are obtained. 
In many lines of work a knowledge of the 
methods set forth will be found of decided 
usefulness, while no student of mechanism 
can fail to find them of a high degree of 
interest. The methods are graphical, with 
here and there an algebraic expression that 
should embarass no one 


The Annual Report of the Board of 
Regents of the Smithsonian Institution 
for the year ending June 30, 1900, is an 
unusually interesting volume Among 
other things it contains splendidly illus- 
trated articles on “‘Progress in Astron- 
omy During the Nineteenth Century,” 


in 


“The Pekin Observatory,” ‘Progress 
Aeronautics,” “Lord Rayleigh on Flight 
“The Langley Aerodrome,” “The Zeppelin 
Air Ship,” 
Nineteenth Century,” ‘Electricity During 
the Nineteenth Century,” etc. Published 
at the Government Printing Office, Wash 


“Progress in Physics in the 


ington 


Personal. 
Reuben C. Hallett has accepted a posi- 
tion with the Chicago Pneumatic Tool 
Company’s Eastern sales department 





Obituary. 
Henry Morris died in Philadelphia, Jan 
Mr. Morris was 
a son of Henry Morris of the widely 


uary 25, forty-two years. 
known firm of Morris & Tasker. He was 
connected for some time with the I. P. 
Morris & Co. Machine Works, of Philadel 
phia, and was up to his death secretary 
of the American Pulley Company. 
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Commercial Review. 


New York, Monday, January 27 

THE MACHINERY AND SUPPLY MARKET. 

An old-established seller of machinsts’ 
and jewelers’ supplies in this city states 
that never before has he had such an 
active trade as since the beginning of the 
present year. While this is by no means 
a universal experience it is not a surprising 
one in view of the tone that seems to be 
prevalent in the mechanical industries. 

One of the most interesting items of 
news to report at present is the closing 
of contracts for tools by the Mexican 
National Railway. An amount estimated 
at $35,000 to $50,000 has just been con- 
tracted for, the awards going chiefly, we 
understand, to different large local ma- 
chine tool houses. Among the machinery 
are three 80-inch driving-wheel lathes with 
quartering attachments. This item alone 
would probably foot up to about $10,000 
There are also three 300-ton wheel presses. 
some lathes and a variety of other tools 
Specifications have just come out for a 
quantity of tools for a Chilian railway. 

\ manufacturing company in Pennsyl- 
ania having previously placed an order 
for twenty frog and switch planers of the 
I... W. Pond Machine Company, Worces 
ter, Mass., has just increased the number 
to thirty. 

\mong the latest in combinations is a 
reported attempt to form a trust in taps, 
also one in chucks. From what is heard 
we infer that the former has reached the 
more definite stage of the two. The names 
are given of certain New England manu 
facturers who are talked of as members 
There is already, we understand, a price 
agreement as to pipe taps 

A long list of machine tools required 
by the Springfield (Mass.) Armory has 
been issued. 3ids will be cpened Febru 
iry 12. Among the items are 124 No. 2 
Lincoln milling machines; seventeen Pratt 
& Whitney Company’s No. 3 rifling ma 
chines; eight No. 1 two-spindle profiling 
machines; thirty-one No. 2 ditto; twenty- 
three barrel-turning lathes; ten No. 2 
four-spindle drill presses; a quantity of 
lathes, ete. 

The Philadelphia Pneumatic Tool Com 
pany has sent us particulars about the new 
shop it is to build. It writes: ‘The shop 
will be one story with a basement 96x130 
feet, with side extension for boiler house 
24x44 feet. The engine room will be lo- 
cated in the basement, where we expect 
to install an 80 horse-power engine, to- 
gether with direct-connected generating 
The boiler will be 60 
inches by 16 feet, of the return tubular type 


unit for lighting, etc 


and we shall have a round, hollow tile, brick 
chimney 70 feet in hight. The interior 
construction and roof frame for the build- 
ing will be of yellow pine with slag roof 
The roof will have four large lanterns or 
skylights extending transversely of the 
building, thus allowing plenty of light over 


the entire floor area. The main floor will 
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be free from partitions except in one cor- 
ner where the offices are located. . . . 
We expect to occupy the building not later 
than May 1 and are installing a considera 
ble number of new machine tools. The 
shop will be equipped with steam-heating 
plant, modern toilet arrangements, lock 
ers for the men and everything to make 
it a complete modern machine shop in 
every particular.” 

The New Process Raw Hide Company, 
Syracuse, N. Y., reports business as very 
good at the opening of the new year. The 
‘ompany is in receipt of an order from 
he British Westinghouse Electric & Man 
ifacturing Company for sixty of its New 
Process Noiseless Pinions for the equip 
British plant 
hese pinions are to be used on motors 


ment of the company’s 
for driving machine tools, electric cranes, 
etc., and are for transmitting from 5 to 40 
horse-power. Orders from other sources 
are coming in fast and the outlook is 
promising for a good business year 

The business of W. D. Forbes, an old 
established machinist of high class and 
builder of marine engines at Hoboken, N 
J.. has been made into a stock concern 
called the W. D 


principal office is at 1300 Hudson street, 


Forbes Company. The 


Hoboken, and the capital stock is $100,000 
D. G. Gautier & Co., 32 Cliff street, New 


York, have been given the agency east of 


Pittsburgh for the Monogahela Iron and 
Steel Company, ma wfacturers of charcoal 
n and high-grade chains 

P. A. Frasse & Co., 94 Fulton street, 
New York, 


distributing agency of the Shelby 


have been o’ven the Eastern 
Cran 
lube Company, a part of the United States 
Steel Corporation \ full stock will be 
irried, ranging 


itside diameter 


from 1-32 to 4 inches 
lhe Chicago Pneumatic Tool Company 
eports that since their reorganization 


rders for compressors, pneumatic tools 


nd appliances, including cranes and 
ists, received from the Ist to the 15th 
t., equal the total December business, 


which was greater than that of any pre 
‘eding month. This also includes an order 


r eighty tools from the Cramp Ship- 


building Company. 


CHICAGO MACHINERY MARKET 


Commenting upon the fact that with a 
portion of his trade collections are now 
unusually slow, the seller of an article 
ised in all machine shops said that many 
4 the shops, which during the past year 
rr two had been started by young and 
‘nterprising mechanics were doing so well 
ind were so crowded with orders that they 
were putting back into the business every 
jollar they were making, equipping larger 
shops, buying new machinery extensively, 
seeking in every manner to provide for the 
usiness that fairly showered upon them 
[his so absorbed their earnings that cur 
rent bills were sometimes neglected. It is 
not meant to be implied that collections 


as a rule are slow. but so wide is the 
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prevailing activity that where slowness of 
collections occurs, it needs special explana 
tion and the above seems to fit the case 
This machinists’ supply man instanced sev- 
eral Chicago shops that were thus growing 
so rapidly that every pecuniary resource 
available was utilized in extensions of 
facilities 

Concerning trade this month in machin 
ists’ supplies, there is some divergence of 
report, but the decided preponderance of 
statement is that business is excellent 
some say never better. The sale of emery 
wheels is a very fair index of shop activi 
ties. The business of the Chicago branch 
of the Norton Wheel Company 
was 58 per cent. better in 1901 than in 1900, 


Emery 


and January this year is the best month 
in the experience of this office. Some 
sellers of emery wheels note that the per 


centage of large wheels used is increasing 


which is perhaps explicable by the greate 


economy of the larger sizes 

There 
condition of trade in 
tools. 
grades. The number of machinists who 


is also an extremely satisfactory 
machinists’ small 


This is especially true of the finer 


are keeping up with the times in the equiy 
ment of their tool boxes is increasing 
It is observable by traveling men that large 


shops have distinct individualities in the 


way the men buy tools. In some, the ma 


chinists are interested in every new appli 

ance that comes out and, if promising, are 

ready to test the efficiency of the same 

And tools are improving so steadily that 

the “kits” of these progressive machinists 

are never complete. By the time the as- 
; 


sortment seems complete, some improve 
ment appears which makes it desirable to 
discard an old t In other shops the 
men are content with the tools they used 
ten or fifteen vears ago ind sh WwW little 


or no interest in the latest aids to work 


manship that may be presented to theit 
attention. It is equally observable, though 
by a different class of people, that the 
work turned out by the shops of the latter 
class of men does not equal that of shops 
wherein the mechanics are up-to-date 





Quotations. 
New York, Monday, 


Pennsylvania Foundry Pig Iron, Jersey 


Jan. 27 


City delivery 
No. 1 X $17 15 @$17 65 
No. 2 X 16 65 @ 17 15 


No 2 plain 160 15 @ 10 05 
Gray forge I5 25 @ 15 75 


Alabama Pig, New York delivery 
No. 1 foundry, or soft 


No. 2 foundry, or soft . 15 75 @ 16 00 
No. 2 foundry I5 25 @ 15 50 


Foundry forge, or No. 4.. 14 75 @ 15 00 
Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.73c. in carload lots 
Smaller quantities from store, 1.95 @ 
2. .OOC 
Tool Steel—Base sizes—Good standard 
grades, 10c. and up 


quality, 7c.; extré 


ward 


Steel Base $1zes 1.95 a 


Machinery 


2.00c. Irom store 


Cold Rolled Steel shatting Base es 

From store, 244 @ 2'%c 

Copper—Lake ingot, 11% @ 11'4c.; elec 
trolytic, Iic.; casting, IIc 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 24 @ 24« 

Pig Lead—For wholesale lots, 4.10 
with .o2 a .o5¢c. extra for carloads 

Spelter—¥4.30c. for nary quality, New 
York delivery 

Antimony—Hallett’s, 8'¢ @ &8'4¢.: U.S 
814 @ 8%c.; Italian, 7 @ 77s 


wholesale lots 


New Catalogs. 


rhe Pneumatic Crane Company, I 


burgh, Pa., has sent us a copy of an attra 


tive little pamphlet describing its self-tray 
ing trolleys Size, G3¢x3'% inches. 


rhe Standard Welding Company, Clev 


t 


land., ©O., has sent us a price list (Styx64, 


inches) of standard seamless steel rims fo 


bieveles or automobiles ind steel tubing 


The Root & Van Dervoort Engineering 


Moline Li publishes a cata 


Company, Last 


log (74%4x4% inches) of its gas and gasoline 


engines, including horizontal, vertica po 


able and “Reindeer types 


A Modern Method of Steam Saving 
the title of a catalog published by F. J. G: 
246 Col nd s et, New York, wl i ad 
scribes Gast's asbestos ll coverings Ss 
f page x6 inches indard 

rl shown in e new ilog 
Lodge & Sl ey Machine Tool Company, Cit 
cinnati, O., n ed in American Mach 
is n pag 138 ip to iS in 
swing, ins d ot Sir is W i | 

rhe ‘I ner, \ ghn & ‘Taylor ¢ 
Cuyahoga | sends a pamphile 
chain machinery smong the macl 


shown and described are the New Edge 


foot hamime the No. 1 rhining winder, N 


inches 

Wi have received from th \r 
Blower Company, 
trated sectional catalog, No. 155 of A. B. ¢ 


hot blast heaters for the heating and ven 
tilation f public b dings and i drying 
of materials of all kinds I j1XS*y 
nches 
The Standard Pneumat fool Company, ¢ 
igo, I (Paris office at 18 Rue Reaumut! 


has published a catalog in French, present 
ing its “Little Giant pneumatic tools Sev 


eral pages are devoted to an illustrated de 


s ption of their mechanism The pamph 
let is 444,x7'4 inches 
The Chambersburg (la Engineering Com 


pany has published catalog No. 2S, devoted 


to hydraulic riveters and steam hammers 


rhe latter are shown in the single frame 
double frame, single frame guided rod and 
steam drop hammer types The pamphlet 


6x inches, standard size 


The Lewis Tool Company, 44. Barclay 
street, New York, has sent us a catalog 
No. 6—of patent steel slide bar vises whir 
do not break.” rhese vises are made in a 
variety of styles for machinists, wood-worlt 
ers, et and include quick-acting vises Phe 
pamphlet is 6x0 inches 

The American Sheet Steel Company, Bat 
tery Park Building, New Yor 


book of views of its numerous plants with 


has sent us a 


some of their appliances and operations, con 
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lists of galvanized sheets, 
The pamph- 


taining also price 
tables of sizes and weights, ete. 
let is 9x6 inches, standard size. 

Record of Recent Construction, No. 31, of 
the Baldwin Locomotive Works, Philadel- 
phia, Pa., shows a variety of types of engines 
built for use in the United States and foreign 


countries. The latter include Mexico, Ecua 
dor, Spain, New Zealand and South Africa. 


The pamphlet is 9x6 inches, standard size. 
The United Telpherage Company, 20 Broad 
street, New York, pamphlet describ- 
ing its system for conveying materials, which 
electric motor 
the method 
and foun- 
telpherage 
ashes. 


sends a 
is by means of an overhead 
trolley. Among other 
is applicable to machine 
dries The 
system in 
Size of pamphlet, 6x91, 


purposes 

shops 
shows a 
conveying 


front ispiece 
operation for 


inches. 


Manufacturers. 


Monmonth (lIll.) 
for a 


Plow Company has 


plant. 


The 


selected a_ site new 


The Born Steel Range Company, Cleveland, 


., proposes to build a new factory. 

A one-story foundry will be built in New- 
ark, N. J., at 59 Downing street, for J. J. 
Clark 

The Perry County Electric Light, Heat & 
Power Company, Newport, Pa., will duplicate 
its plant 

The Detroit (Mich.) Serew Works are 
looking for larger quarters, having outgrown 
their plant 

The Lehigh Portland Cement Company is 


erecting a plant at Mitchell, Ill., which will 


cost $500,000 

It is rumored that the Vandalia (railroad) 
Company intends to erect repair shops in 
Logansport, Ind. 

The Penberthy Injector Company, Detroit, 
Mich., has made plans for a new foundry 


building, 60x36 feet 
Lakeside & Baldwins 
consideration 


The Syracuse (N. Y.) 


ville Railway has under secur- 


ing additional power. 

The Babcock Brothers’ Lumber Company, 
Johnstown, Pa., has started to build a town 
and plant in Georgia. 

Ground has been broken for the plant of 
the new Valentine Indurated Fibre Ware 
Company, Allentown, Pa. 

The Cincinnati, Hamilton & Dayton Rail 


road Company intends to erect new shops at 
Lima, O., to cost $150,000. 

The (Wis.) Paper Mills Company 
proposes to 48x150-foot addition, in 
which will be placed a new machine. 


Wausau 
erect a 


Caspar Ranger, Holyoke, Mass., has been 
awarded the contract for remodeling the No. 


1 mill of the Holyoke Paper Company. 


The Amet Engine Company, Waukegan, 
Ill., will erect a factory to build gas engines 


held by Ek. H. Amet. 
Bids will soon be asked for on the proposed 
extension to the works of the Singer Manu 


facturing Company, at Elizabeth, N. J. 


under the patent 


W. Hi. Dustin, proprietor of the Eagle Cot 
ton Mills, Lawrenceburg, Tenn., recently de 
stroyed by fire, has decided to rebuild. 

The Driver-Harris Wire Company, of 84 


Mechanic street, Newark, N. J.. 
Railroad 


is building a 


factory on avenue, Ilarrison. 


Preparations are being made to increase 
the capacity of the shovel works of the 
Union Shovel Company, Allegheny, Pa. 

The Eclipse Manufacturing Company, Pitts 


increase the capacity of its 
new 


burgh, Pa., will 
rivet department by 

The 
verware, 


adding machinery. 
Gorham Manufacturing Company, sil 


Providence, R. 1. has bought land 
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on which an addition to the works will be 
built. 

New York city, 
erect dye works 
buildings will be 


N. Stearns & Co., 
of silk, will 
Pa. The 


John 
manufacturers 
in Williamsport, 
600x450 feet. 

The Liberty Manufacturing Company, Cen- 
ter avenue, Pittsburgh, Pa., contemplates 
some improvements to its plant and will add 
more machinery. 

The top works and about all the valuable 
machinery of the coal mine of Heaps Bros., 
Boone, Ia., have been destroyed by fire. It is 
expected to rebuild. 

Walter H. Bruen has purchased property 
in Jersey Harrison, N. J., 50 feet 
of Second street, and will erect a factory for 


street, east 


making brass goods. 

The Fischer Foundry & Machine Company, 
builder of steam engines, ete., Pittsburgh, 
Pa., has just bought a quantity of real estate 
in that city, at $90,000. 
Noble, of 
company to be 


Thomas L. Jenkintown, Pa., has 
organized a known as the 
Abington Brick Company, and will open up a 
brick yard near Weldon 


The Waldo Smelting & Mining Company, 
recently incorporated, will, it is believed, 
build a plant near Colorado City, Colo., at a 
cost of about $1,000,000. 

Plans have been prepared for a foundry 
with core-room and cleaning room attached 
for the Detroit Lubricator Company, Detroit, 
Mich. It will be 70x162 feet. 

Pians for the new blast furnace for the 
Rochester & Pittsburgh Coal & Iron Com 
pany, at Dubois, Pa., are being prepared by 
Julian Kennedy, Pittsburgh, Pa. 

The American Supply Company, with a 


eapital stock of $50,000, doing business in a 
number of oil fields, to move its 
shops from Scio, O., to 

The Niles Boiler 
just completed and shipped a 
Hook, Pa., which is 
the largest oil ever constructed. 


proposes 

Marietta. 
Niles, O., has 
tank to Marcus 
said to be 


Company, 


near Chester, 
tank 


rebuild on an enlarged 
the St. Francis Mills, owned by the 
Canada Paper Company, Ltd., of Montreal, 
and which were destroyed by fire last year. 


It is proposed to 


seale 


American Machine & Manufacturing 
Company, Ravenna, O., 
and will operate a plant to manufacture a 


full line of clay and brick machinery, ete. 


The 
has 
known as 
their 


compress. 


The 


has been organized 


(La.) 
purchased the building 
the National 
purpose to 


Opelousas Compress Company 
and property 
mill, it being 

and modern 


rice 


erect a new 


According to the latest factory 
for the manufacture of ears, to cover 
40 acres of land, will be built at Wayne, IIIL., 


Elgin, Aurora & Southern Traction 


plans a 
street 


by the 
Company 


East 
factory 


The Western 
Alton, IIL, 
for metallic 
Two new buildings 


Cartridge 
started 


Company, of 
has work on a 
cartridges, a new department 
for this department will 


be erected 


The Chandler Wire Fence Company, Tren 
ten, N. J., looking for a 
which to build a branch plant Ground at 
Wueeling, W. Va., is said to be under con 


sideration. 


is said to be site on 


paper mill belonging to Harry 
Lambertville, N. J., located at 
New Hope, Pa., which 
recently, 


The large 
J. Pierson, of 
Ingham 
destroyed 


Springs, near 


was by fire will be re 


built at once 


Ill., 
200 


the 


have 
feet 
Ber 


Nimmons & Fellows, Chicago, 
for a 


built 


machine 
for the plant of 


made plans shop, 


to be 


square, 





lin Machine Company, at Beloit, Wis., at a 
cost of $50,000. 

The Redding Engineering Company has 
started its new plant in vittsburgh, Pa., 
making a line of steam pumps, etc. The 
plant consists of a brass foundry, machine 


shop and foundry. 
*lans have been made for a factory build 
ing to be erected at Twenty-second and John 


son streets, Chicago, Ill., for the Kinsella 
Glass Company. It wil be two-story, 145x 
100 feet, and cost $40,000. 

The Uehling-Steinbart Company, of Carl 


twenty lots at 
contracts for 
manufac 


stadt, N. J., has 
Passaic, and will soon give out 
a three-story brick building for the 


ture of scientific instruments. 


purchased 


Samuel O'Neil & Sons, of Pittsburgh. Pa 
have purchased land near seaver Falls 
where they will put up a brick plant. It 


will be under the supervision of C. L. French 


and R. H. Wilson, of New York. 

The Fenton & Spaulding Box 
Tonawanda, N. Y., is planning to make alter 
the enlargement 


Company 


ations, among which will be 


of the box factory and the installation of 
much new and modern machinery 

A new paper mill at Ausable Forks, N. Y 
to cost from $150,000 to $200,000, will prob 
ably be put up in the spring by the J. J 
Rogers Company Manila wrapping paper 
will be the chief product of the mill 


J. E. & A. L. Pennock, builders, Philade 


phia, Pa., are taking sub-bids for a tool shoy 
for the Philadelphia [V’neumatiec Tool Com 
pany at Twenty-first and Lippincott streets 
Plans are by Walter Smedley, architect 
The stockholders of the Reed Manufactu 


manufacturer of anti-rust tin 
| i 
from 


ing Company, 
Newark, increase 


$150,000 


ware, have decided to 
the capital 
An addition 
A foundry 
Johnson «& 


stock $75,000 to 


will be made to the buildings 
erected for the 


and 


building is to be 


Jennings Company, founders 


manufacturers of sash weights, Cleveland, 

O. A number of other new buildings for the 

same plant are being pushed to completion. 
Afier some delay, caused by the difficulty 


in making contracts for mill structure and 
machinery, ground has been broken for the 
ten-mill sheet plant of the Rolling Mill Com- 
pany of America at South Connellsville, Pa. 

Architect Louis Kamper, Detroit, Mich., 
has prepared plans for a_ factory build 
ing for Hugo Scherer & Co. for the manu 
facture of steel boats. It will be 200x80 feet 


There will also be a brick power-house, 32x40 
feet. 

The Canadian Pacific Railway has plans 
for new shops at Montreal or elsewhere in 
the East. It is said that on these and con 
nected interests the road is prepared to spend 
$2,000,000, but that nothing has yet been 
definitely decided. 

R. S. Warner, who recently retired from 
the presidency of tue Republic Iron & Stee! 
Company, is at the head of a company which 
will build a plant in Columbus, ©., for the 
manufacture of steel and maileable castings 
and other iron and steel products 

The Union Pacific Railway is beginning 
work on shops at Omaha, Neb., on which it 
expects to spend $750,000 this year. Many 
of the contracts are already let, among then 


those for the tools and for other portions of 


the stationary machinery equipment 

The Moline Plow Company, Moline, Ill 
will erect a new six-story building. The first 
story will be used for a new blacksmith 
shop, the second for the erecting depart 
ment, the third for the paint department 
and the top three floors as warehouse rooms. 

The Arkansas Lumber Company has con 
tracted with the D. J. Murray Manufactur 
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Wausau, 
mill to be 
will ex- 
300,000 


machinery, 

and gang 
The 

will be 


Company, sawmill 

Wis., for a double band 
erected at Malvern, Ark. 
ceed $100,000. The capacity 
a day. 


ing 


cost 


feet 

Thomas H. Tracy, president of the Toledo 
Railway & Terminal Company, has an 
nounced that a contract has just been closed 
whereby a company of outside capitalists 
construct a blast furnace plant in that 
which is to $1,000,000 and employ 
500 men. 


(QO.) 


will 
city, 
about 

The Pontiac Turning 
formed at Pontiac, Mich. 
is fixed at $20,000 and 
let for the construction of 
board of directors 
li. C. Kudner, George S. 
ols and R. F. Monroe. 

The 175x150-foot, two-story building of 
the St. Louis Iron & Steel Foundry Company, 
at Eighth and Hickory Louis, 
Mo., has been destroyed by will be 
rebuilt. the plant 
f the Spring 
stroyed, loss ol 

The Talk 
incorporated in Maine, largely by New Haven, 
Conn., men It mining 
property in Cape Breton and to build a plant 
at New Haven the mineral 
Harry Ilurd, a New Haven, 
will manager of company 


cost 
Company has been 
The capital 
contract has been 
the factory. The 
Moore, 
Nich 


stock 


Lale 


consists of A. L. 
Axford, L. W. 


streets, St. 
fire It 
the 


was de 


Besides steel works, 
Rice Coil 


with a 


Company 


S2.000 


Louisbourgh Company has been 


to develop 


proposes 
for milling 

lumber dealer, of 
the 


act as 


John J. Turner, of Amsterdam, N. Y., and 
the American Bridge Company have been 
awarded a contract by the Fonda, Johns 
town & Gloversville Railway Company to 
erect a power-house east of Tribes Hill. The 
building, it is stated, will cost $500,000, 
which presumably must include the equip 
ment, 

Ilarry Kuemmerle, builder, Betz Building, 
Philadelphia, Pa., has received plans from 
William H. Brown, chief engineer of the 
Pennsylvania Railroad Company, and has in 
vited sub-bids for a power station on Fed 
eral street, Camden, for the railroad com 
pany. It will be a 214,-story building, 150x 
100 feet. 

A party of Illinois men have formed a 


company to erect a 1,500-barrel rice mill at 


Roanoke, six miles west of Jennings, La. 
Among those interested are R. C. Augustine, 
optician, Decatur, Ill.; John R. Rogers, with 
National Bank of Decatur; Frank L. Suf 


fern, formerly with Suffern & Hunt Cereal 
Mills, Decatur. 

The American Can Company has broken 
ground for the enlargement of its plant near 
Woodland Park, Ludlow, Ky The concern 
employs 150 hands and has a capacity of 
4,000,000 tobacco tags per day Under the 
new arrangement the number of employees 
will be doubled as will tne average daily out 
put of tobacco tags. 

The Central Foundry & Machine Company, 
Inc., Reading, Pa., has consolidated with the 
National Tool & Machine Company, of that 
city. The capital stock has been increased 
from 87.000 to $18,000 The company will do 


a general line of machine work, with special 
including 


other things 


ties scales, speed lathes, slide rests 


and many 
Holli 


(ompany in im 


About $50,000 is to be spent by the 
daysburg Iron & Nail 
provements to the rolling mill \ 
100x200 feet, will be built, 


(Pa.) 
new finish 
ing mill, contain 
ing four heating furnaces, the bar and guide 


mills, nail plate mill, engines, shears, straight 


ening beds, ete. Twenty new puddling fur 
naces will be added 


built in 
avenue and 
Milling Com 
concern 
York 


A large milling plant is to be 
Philadelphia, Va., at Delaware 
street by the East 
incorporated 
and New 


Green Coast 
pany, a new 


of Philadelphia 


composed 


capitalists 
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The syndicate has a capital of $9,000,000, 
and has acquired property from Alexander 
Kerr, Bro. & Co., salt importers. 

The Kenyon Paper Company, of Baldwins 


ville, N. Y., has just completed an addition 


to its plant located on Seneca River, at a cost 


of $40,000. The company has just acquired 
new property on the river with a capacity of 
1,000 horse-power, and has under considera 
tion the expenditure of between $75,000 and 


$100,000 in improving the property early this 
year. 


College 


A power house is to be erected at 


ville, Pa., for the Schuylkill Valley Traction 
Company. This company recently leased the 
Trappe & Limerick Electric Railway Com 
pany and the Chestnut Hill & Norristown 
Electric Railway Company for a period otf 
950 years. The lines will be merged into 
one company, with the center of operation at 


Norristown 
known as the Safety Ex 
America 245 
and will erect 


A corporation 


plosive Company of has bought 


acres near Salem, N. J., 

large plant for manufacturing blasting pow 
der and other explosives from corn gluten 
The names of two Philadelphians are men 
tioned in connection with the project that 
of A. A. Harris as president and Henry A 





as treasure! 
Railroad ¢ 
equipment 


& Western ompany 


Norfolk 


The 
has placed another 


It calls for 


order tor new 


thirty locomotives of the largest 


class in use on the line, which has proved 
satisfactory in hauling heavy coal trains 
over the mountain divisions of the road. Fil 


teen of these are to come from the 


Locomotive Works, and che remaining fifteer 
from the Richmond Locomotive Works 

The Vigo Bridge Manufacturing & Supply 
Company has been arganized at Terre Haute, 
Ind G. A. Conzman is president and John 
L. Walsh secretary-treasurer rhe object of 
the company is to build bridges and manu 
facture school furniture, road scrapers and 
other tools used by road contractors It is 
the intention to build a plant in Terre Haut 


in the near future. 


Steinway & Sons, piano manufacturers 
have sold their large property at Fifty-third 
street and Park avenue, New York city, 
where their factory was located to the New 
York Central Railroad The new factory 
building at Steinway is making rapid prog 
ress. It is expected that the transfer of the 


entire manufacturing plant from Manhattan 
will be made early in the spring 

The Davis, Walker & Cooper Company has 
been organized at Youngstown, O It is not 


v located at 


will 
The officers 
Walker ; 
James Cooper 
Davis. The 
mechani 


unlikely that the works 
Warren or Hubbard 
President, ¢ L 


are as 
follows: vice-presi 
dent 
secretary 


manager, 
Evan J 


and general 


and treasurer, 


company will manufacture general 


ring work, making a specialty of 


and 
plant are on 


eal engine 
work Its offices 


Decker 


rolling mill furnace 
street 


and 
Youngstown 


present 





Miscellaneous Wants. 





{drertisements will be inserted under this 
head at 25 cents a line, each insertion Copy 
should be sent to reach us not later than Sat 
urdau morning for the cnsuing mwmeek'’s issue 
inswers addressed to our care will b for 
carded 

Gear Wheels, gear cutting. Grant; see p. 18 


Wal.M.Wks.,Waltham,Mass 


Chicago 


Punches & dies 


Stamping Emmons Collins, 
Smith, Columbia, Pa 
Fine machine and experimental work. The 
Des Jardins Type Justitier Co., Hartford, Ct 
Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J 
Wanted—Improvements in grinding machin 
Address Box 1435, ? 


dies 


Caliper cat. free kL. G 


ery Providence, R 


I7I 
Wanted—Old style screw planer, not less 
than 42 inches wide The Highland Machine 
Co., Poston, Mass 
Special tools, models, tine light mach’'y and 
foundry work wanted. Murray Mfg. Co., Rich 


mond Valley, Staten Island, N 

For Sale—Draper lathe, 24-52 in. by 1 
feet, compound rest, 24 in. chuck; practically 
brand new Rushmore Dynamo Works, Jer 
sey City 

Purchaser for small manufacturing plan 
lot, 100x180 feet; machine shop, J2x68, two 
story, with line shaft and gasoline powel! 
foundry, 40x54, new modern equipment ; good 
location for sale cheap Hart-Parr Co 
Charles City, lowa 


Pennsylvania, making ;: 
would like 
machinery manufactur 
strictly high-grade 
Address “loundry, 


eastern 
machinery 
with 


Foundry in 
spectaity ol 
to make contract 
ing concern for furnishing 

{ 


castings at lowest figure 


castings, 





care AMERICAN MAcHINIS’ 

\ party with capital and experience de 
sires to purchase a part, or the entire interest 
in a mechanical manufacturing plant neat 
New York: full investigation required; refer 


rincipais only apply Cor 


New York 


exchanged: p 
nelius S. Lodet 71 Broadway 


ences 








Institutions retiring isiness having 
machine tools, brass and wood working ma 
hinery will tind i » tl interest t orres 
pond with u We pur is miple plant 
or handle them on com, C. ¢ Worme Mac! 
Co DOO Wood dg \ Detrol Mic! 

\ thorough machinist, with good shop 

ed in sou western Olio would like 
correspond witl t arly ye making pet 
manent contr t d medium-weight 
chinery those ha ie i 1 trade pre 
ferred Address BB 117 \ MACHIN 

Shrinkage he | “ ‘| I 
hardening can b ‘ \ it | vercome 
by usin my new eV utting devi 
eliminates erre n « lead screw is prac 
tica ] ‘ na l b t ) ! 
anythit n tl marke Add | 
ieula J n G " 1700 Sou Sy ~ 
Minnea Mint 

Wants. 

Situa a Help A ment 
erted u t/ hie / / / or / . 
” wh insertion i/ f a i 
ine Vo advrertiseme ix anode ; ( ‘ a 
cepted, and no advertisements abbreviate 
The cash and copy should 1 ent to acl 
TES not late thai Naturdau morning 
th ensuing week's issue tjusiwers addressed 
fo om care he orwardecd ipplicant 
may specify ames to which thei replics are 
not to he forwarded hut replies will not be 
eclurned lf not forwarded they will he de 


stroved without notice Original letters o 
ecommendation oa othe papers of alue 
should not he enclosed to unknown orres 
pondents 
Si ° 
ituations Wanted. 
l’ractical mechanical draftsman wishes 
position Box 16, AMERICAN MACHINIS’ 
Competent machine shop or toolroom fore 
man desires change Box 76, Amer. Macu 
Experienced drattsman wants position on 
good class of work Bex 118, Amer. Macnu 
Practical machine tool salesman wishes 
position, to travel Box 110, AMER. Macu 
Gas engine expert wishes position; sales 
man or superintendent Box 111, AM. Macnu 
Mechanical draftsman and designer, com 
petent to manage drawing room Box 7 


AMERICAN MACHINIS 


Practical, systematic machine shop foreman 
wants position plendid references Box (4 
AMERICA MACHINIS1 

Mechanical draftsman, experienced design 
er, Wishes position near New York cits Box 


95, AMERICAN MACHINI 


Practical foreman machinist desires change 


we 1 in gear cutting and general machir 
ery Rox 108, AMERICAN MACHINIST 
l’irst- s machinist assembling and test 
ing gasoline motors: experimenting and forg 
ing \l references Box 115, Amer. Macu 
A practical superintendent or general for 


high-speed and 


Address R. J 


man of 20 years experience on 
engine and n 


AMERICAN MA 


Work 
HWINISI 


Corliss 
= care 


\ practical, experienced machine shop fore 


man wants position where energy and ability 
are wanted Middle States preferred \ 
dress Box S81, AMERICA MACHINIS' 
Hiead draftsman, 6 years’ experience in tex 
tile work and power transmission, wishes 
assistan superintendent rete 


position as 


tox 103, AMERICAN MACHINIST 


ences 


An erecting engineer, 25 years’ experience 
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21, in We 





enlarging works, and will 


with general machinery, desires position as Draftsman—Young man, not over are our 
master mechanic of mill or factory; best machine shop, also to assist in shop account shortly require an increased number of skilled 
references given. sox 107, AMER. MACH. ing; wages $12. Durbrow & ILlearne Mfg.| mechanics; we invite application from pat 
Designing draftsman desires permanent | Co., 8, 10 and 12 Wooster St., New York. tern makers, molders and machinists. Ad 
position with progressive firm; 12 years’ ex Three machine tool foremen, two erection a oe. a a Se 
perience; well up in_ all details of modern foremen and two inspectors used to heavy 2ast Pittsburgh, Pa 
shop prac.ce, Box 03, AMER. MACHINIST. machine work. Box 115, AMER. MACHINIST. Draftsmen, experienced in structural and 
Position in Greater New York or vicinity, : a. ; - mechanical engineering in connection with 
as chief draftsman, designer or assistant to _Wanted—Chicago advertising -representa-| gieyator and crane work; good salaries and 
superintendent ; on fixtures, light automatic | tive for New York technical weekly; give! yjermanent positions to the right men; give 
and paper working machinery. Box 112, A. M. | references and experience. Address H., care) pecord, stating experience and salary expected 
Practical machine designer, technical grad- AMERICAN MACHINIST. sox 101, AMERICAN MACHINIST. 
uate with shop know ledge, 10 years’ experi- | Wanted Number of patternmakers, ex Wanted—Thoroughly competent foreman 
ence intricate automatle machinery and tools, perienced on compressor or steam engine for brass foundry, experienced in making 
light and heavy, wishes to change wox Ol, work ; none others need apply. Franklin Air brass valves and fittings, familiar with mold 
AMERICAN MACHINIS' Compressor Co., Franklin, Pa. ing machinery and mixing of metals; state 
By young man; 8 years machinist, 8 years Wanted—Five experienced machinists for) age, experience, salary expected and refer 
draftsman and designer on machine tools, 3 Colorado, to run tools, boring mill, planer ences. 30x 104, AMERICAN MACHINIST. 
years charge of manufacture of light machin and lathes; wages 30 cents per hour. Ad : “ i 
ery; New York city or vicinity preferred. | dress Box 106, AMERICAN MACHINIST. Wanted—Foreman and layer-out in a con 
sox 109, AMERICAN MACHINIST. Wanted—By Struthers, Wells & Co., of tone Sout se ae ee 
Mechanical engineer, who had leading posi Warren, I’a., experienced draftsmen to work work and experienced in handling men; give 
tions in the gas engine line for marine and 0M gas engine drawings: write at once for aye, experience and wages wanted. Address 
carriages in Europe and United States, wishes particulars, stating age and experience. “Cincinnati Boiler Maker,’ care AM. Macu., 
responsible position or to correspond with A firm located about 100 miles from New a a ‘ 
parties who intend to build a new motor. Box York, desires to secure the services of a com Wanted—Thoroughly competent foreman 


119, 


An engineer, well 
chanical engineering, 


AMERICAN MACHINIS' 


up in 
desires 





steam 
posit ion as a 


petent 


and me 


mechanical 
please give full particulars. 
New York city; general machinist on quite 


draftsman ; 


applicants will 
Box 98, AM 


ret 


ing pipe 


on machine tool building, experienced in build 
threading 
methods of producing duplicate parts on tur 
lathes 


machinery, familiar with 


give experience, salary ex 


age, 


salesman and constructing engineer for a re heavy machinery chasis. Wich experienced, pected and references. Box 28, AMER. MAcu 
liable firm of manufacturers’ capable, ene! progressive and Al mechanic; a special re ‘ ; : 
getic, all-round man: traveled West and  Sponsible position to such only. Box 87, A. M. Wantea—Draftsmen: one skilled man _ to 
East ; best references. Address Box 114, A. M Young man, technical graduate, steam or lay out work from sketches on complicated 
, ; - ; ‘ mechanical course, for general testing and en- Smal! automatic machinery; two for general 
Mechanical engineer, 42, married, practi gineering work: give references and state sal. Grawing and expert detailing: all must be 
cal, inventive, accurate designer, wide ex ary expected. Box 96, AMERICAN MACHINIST. ®¢quainted with modern machine shop pra 
perience, constructing and erecting heavy and M haan ED deatut atte te tice Address, giving experience, etc., “Auto 
intricate machinery in large factories and at in ec a —— a My ge es he matic,” Box 23, Gen. P. O., New York 
the Paris Exposition, seeks permanent posi 2tC. 2e scholars enginee £ . ei Te ae c 
tion with me car td ~ pal Al wee so ate be awarded to a few well-recommended ap A machine tool-building concern near Man 
tox 102, AMERICAN MACHINIST plicants. American School of Correspon chester, England, wants a man with experi 
ae ae ; ia he dence, Boston, Mass ence in machine tool construction to act as 
‘o ‘Nerk °C ‘ ‘sires j “diate » er , inspector, t inspect the work as it goes 
Cost Clerk—-Accountant desires immediate Wanted—A draftsman familiar with turret wi, i x I F B 


change: expert in details of 


manufacturing ; 


machine practice ; 


capable of designing tools 


through the shop and also the machines when 
finished: shop is of modern construction and 


practical shop experience; a hustler, linguist, for cast ir cork ated in a smal - , 

thoroughly familiar with double entry book gh my pont linen 4 Leet eed in 2 doing high-grade work. Address Box 100 

keeping and all oflice es highest refer AMERICAN MACHINIS1 : “a “fs AMERICAN MACHINIST 

ence from present employer; expectations ‘ : . ’ A We are erecting new shop buildings and 

moderate. Box 116, AMERICAN MACHINIST Penge - Mechanical draftsman with first- gquipping same with all modern appliances 
pony aay soot ede. graeme machinery, prefer will shortly require an increased number of 
ahh steno ate age, experience, ckilled mechanics; we invite application from 


Help Wanted. 


reference and salary expected 


Address P. O. 


machinists, 


boilermakers and patternmakers 


roy » hile : > 

; ; , ; fox 1042, Philadelphia, Pa. good references must be furnished as to abil 

_Toolmakers wanted. Sun Electric Mfg. Co., Wanted——Virst-class machine shop fore- ity and habits. Address Southern Engine & 
Westchester, Pa man for New England shop employing 30 soiler Works. Jackson. Tenn : 

- Wanted Two experienced patternmakers men; work Lee general transmission of power Wanted—Boiler shop foreman, capable of 

for Colorado ; Wages 30 cents per hour Ad machi ery and FEDGITing ; only _ experienced taking charge of shop working from 75 to 100 

dress Box 105, AMERICAN MACHINIS1 men need apply Address W., care Am. M. men at present and will build new plant dur 


Wanted tool and 


Address Lox 

Wanted —Engineer capable of 
selling pumping engines ; 
salary tox SY, AMERICAN 


First-class 
99, 
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isthaoe Wanted—-A good machinist who can take ing the coming year; must have experience in 
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Drilling Machiaes, Pneumatic 

Cleveland Pneu. Tool Co., 
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Philadelphia Pneumatic 
Philadelphia, Pa. 

Standard Pueumatic 
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See Grinding Wheels. 
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Mic 


New- 
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Kansas City, Mo. 
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Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 
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littsburgh, Pa. 
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Wyman & Gordon, Worcester, 


Mass. 


Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 
Whiting Foundry Equip Co., Har- 

vey, Ill. 

Furnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. City. 
Gages, Recording 

Bristol Co., Bridgeport, 
Gages, Standard 


Brown & ewe Mfg. Co., Provi- 
dence, 


Conn. 


| t. 
| Pratt & W bituey Co., Hartford, Ct. 
Robbins & Myer Co., Springfield, O. | 


O. | 


Poole & Son Co., Robt., 
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Graphite 

Dixon Crucible Co., Jos., Jersey 
Cas, B. J. 

Obermayer Co., 8., Cincinnati, O. 

Grinders, Center 

Heald & Son, L. S., Barre, Mass 

Leland & Faulconer Mfg. Co., De- 


troit, Mich. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinder, Cutter 
Adams Co., Dubuque, lowa. 


Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, 

Modern Tool Co., Erie, Pa. 

Norton kmery W ‘heel Co., Worces 
ter, Mass. 


Rivett-Dock Co., Boston, Mass. 


Grinders, Disc 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Ransom Mfg. Co., Oshkosh, Wis 

Universal Mach. Co., Provi., R. 1 

Grinders, Drill 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Saw 

ineystone Mach. Tool Co., Phila 
delphia, Va. 


Grinders, Tool 
Anderson Too! Co., 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Gisholt Mach. 
Landis Tool Co., 


Anderson, Ind. 
Rockford, III. 
& John, Rock 


Co., Madison, Wis. 
Waynesboro, l’a 


Leland & Faulconer Mfg. Co., De 
troit, Mich. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
tield, O. 
Whitney Mfg. Co., 
Grinding Machines 
Anderson Tool Co., Anderson, Ind. 


Hartford, Ct. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

| Soe Mach. Co., Geo., Racine, 


Rogers, John M., Boat, Gage & | 
peill Works, Gloucester City, | 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, | 
Mass. 

Slocomb & Co., J. T., Prov., KR. 1. 

Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Loston, Mass. 


Gas Producers 
Aim. Gas Furnace Co., 


Gear Cutting Machinery - 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Fellows Gear Shaper Co., Spring 
field, Vt. 
Gleason Tool Co., 

Gould & Eberhardt, Newark, N. J 


N. Y. City 


Harrington & Son Co., Edwin, 
Philadelphia. Va. 

Newton Mch. Tool Wks., Phil., I 

Niles Tool Works, New York. 

| Pratt & Whitney Co., Hartford. 
Conn. 

Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass 


Cleveland Gear Wks., Cleveland, O. 
Pittsburgh, Pa. 


Fawcus Mach. Co., 
Gleason Too! Co., Rochester, N. 
Gould & Eberhardt, 
Grant Gear Works, Loston, Mass 
Harrington, Son & Co., Edwin 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra 
cuse, N. Y. 
MN. Zz. 
Nuttall Co., R. D., 
Gears Molded 


Y 


Farrel Fdry & Mch. Co., Ansonia, 


I. & E., Cincin., O. 
Baltimore. 


Conn. 
Greenwald Co., 


Md. 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, I! 

New Process Raw Hide Co., Syra 
cuse, N. Y. 


Rochester, N. Y. 


Newark, N. J. 


Gear works, Brooklyn, N. Y. 
Pittsburgh, Pa. 


Wis. 
| Hill, Clarke & Co., Boston, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery W heel Co., Spring- 
field, Mass. 

Universal Mach. Co., Provi., R. I. 

ae a & Perks Tool Co., Spring. 
fie 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 


dence, R. 


| Carborundum Co., Niagara Falls, 


| Norton Emery Wheel Co 


Hampden Cor. Wheel Co., 
wood, Mass. 


Bright- 


.. Worces- 
ter, Mass. 

Safety sr Wheel Co., 
field, O 


Gun Barrel Machinery 
Bement, Miles & Co., 
Niles Tool Works, New 
Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, Ct. 
Reed Co., F. E., Worcester, Mass. 


Spring- 


New York. 
York. 


| Hack Saw Blades and Frames 


| Hack Saws, 


Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 


Power 


| Hoefer Mfg. Co., Freeport. Ill. 
|} Millers Falls Co., New York. 
| Hammers, Drop 
Bement, Miles & Co., New York. 
| Billlngs & Spencer Co., Hartford, 
Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 





| Merrell Bros., Brooklyn, N. Y. 
Perkins Mach. Co., Boston, Mass 


Pratt & Whitney Co., Hartford, Ct. 




















a. 
Ct. 
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Hammers, Pneumatic 


‘leveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 
hiladelphia Pneumatic Tool Co., 
Philadelphia, Va. 


Tool Co., 


standard Pneumatic Tool Co., 
Aurora, Lil. 

Hammers, Steam 

tement, Miles & Co., New York 


“hambersburg Engineering Co., 
Chambersburg, la 
leveland Punch & Shear Wks Co., 
Cleveland, O. 

Crawshaw & Judd, Worcester, 
Mass. 

Handles, Machine Too! 

Schacht Mfg. Co., Cincinnati, O. 


Heating ‘Machines, Automatic 
Am. Gas Furnace Co., 23 John st., 
. Y¥. Cit 


Heating and_Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoists, Electric 


Cc & C Electric Co., New York. 


Hunt Co., C. W., West New 
Lrighton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Yale & Towne Mfg. Co., New York. 


Hoists, Pneumatic 

Cleveland Pneumatic 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
M 


Tool Co., 


0. 
Northern Engineering Wks., De- 


troit, Mich. 
Rand Drill Co., New York. 
Standard Pneumatic Tool Co., 


Aurora, Ill. 
Whiting IFdry. 
Harvey, Ill. 


Equipment Co., 


Hoisting and Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Lil. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond 
York. 

indicators, Steam 

Crosby Steam Gage & Valve Co.. 
Boston, Mass. 


Co., New 


Injectors 

Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, II1. 
Instruction Schools 

See Schools, Correspondence 
Instruments, Drawing 


Alteneder & Son, Theo., 
phia, Pa. 


Philadel 


insurance, Boiler 


Hartford Steam Boiler Insp. & Ins. 
Co.. Hartford, Conn. 


Jacks, Hydraulic 
Watson-Stillman Co., New York. 


Joints, Universal 


AMERICAN 


Lathes, Bench 


Faneuil Watch Tool Co., Boston, 


Mass. 
Pratt & Whitney Co., Hartford, Ct. 


Lathe Dogs 

Armstrong 
cago, Lil. . 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Lathe Feed 

Nat'l. Mach. Tool Co., Cincin., O. 


Lathes 

American Tool Wks. Co., Cin., O 

Automatic Mach. Co., Bridgeport, 
Conn. 

Baird Machy. Co., U., Pittsburgh, 
Pa 


Bros. Tool Co., Chi- 


Barker & Chard Mach. T. Co., 
Cincinnati, O. 
Barnes Co., B. F., Rockford, II). 


Barnes, W. F. & John, Rockford, 
Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 


Mass. 


Bradford Mach. Too! Co., Cin., O. 


Bullard Mach. Too! Co., Bridge 
port, Conn. 

Fairbanks Mach. Tool Co., Spring 
field, ©. 


Flather Planer Co., Mark, Nashua, 
. H 


Garvin Mach. Co., New York. 

Grant Tool Co., Franklin, la. 

Uarrington, Son & Co., Edwin., 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool 
Cincinnati, O. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, 
Conn 


Co., 


Niles Tool Works, New York. 

Pond Mach. Tool Co., New York 

Prentice Bros. Co., Worcester, 
Mass. 


Reed Co., F. E., Worcester, Mass 

Schumacher & Boye, Cincinnati, O. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., N. Y. City. 


Levels 


Starrett Co., L. S., Athol, Mass. 


Lockers,"Clothes 
Merritt & Co., Philadelphia, Pa. 


Locomotives, Shop 

Hunt Co., C. W., West New Brigh 
tun, N. Y. 

Lubricants 

Dixon Crucible Co., Jos., Jersey 
City, N. J 


Lubricators 


| Bowen Mfg. Co., Auburn, N. Y. 


Lunkenheimer Co., Cincinnati, O. 


Machinists’ Small Tools 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Hammacher, Schlemmer & 
New York. 

Patterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney Co., Hartford, Ct. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Provi- 
Co., 


Hunter, 


| Slocomb & Co., J. T., Provi., R. I. 
| Standard Tool Co., Cleveland, O. 


Baush Machine Tool Co., Spring: | 


field, Mass. 


Key Seaters 

Baker Bros., Toiedo, O. 

Bement, Miles & Co., New 

Chattanooga Mchy. Co., 
nooga, Tenn. 

Mitts & Merrill, Saginaw, Mich. 


Keys, Machine 

Standard Gage Steel Co., 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

Genera! Electric Co., N. Y City. 
Gen. Incan. Arc Light Co., N. Y. 
Lea Elec. Mfg. Co., Anderson, Ind. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


York. 
Chatta- 


Beaver 


| Morse Twist Drill 


Starrett Co., L. S., Athol, Mass. 


Machinery Builders, Special 


American Fdry Mach. Co., Han 
over, Pa. 
Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Watson Mach. Co., Paterson, N. J. 
Machine Screws 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 
Mandrels, Expanding 
Nicholson & Son, W. 
barre, Pa. 


Mandrels, Solid 


H., Wilkes- 


& Mach. Co., 
New Bedford. Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 











Measuring Machines 





MACHINIST 





Pratt & Whitney Co., Hartford, Ct. 

Ktogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
mo 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., 
ms. Be 

Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, lowa. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Kempsmitu Mfg 
Wis. 


Milling Machines, Bench 

Faneuil! Watch Too! Co., 
Mass. 

ratt & Whitney Co., Hartford, «t 

Waltham Watch Tool Co., Spring 
field, Mass 


Providence, 


Milwaukee, 


Co... 


Boston 


Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Provi.. RI 


Bement, Miles & Co., New York 
Franklin Mach. Wks., Phila., la. 
Grant Too! Wks., Franklin, Pa 


liendey Mach. Co., Torrington, Ct. 


Ingersoll Miil. Mach. Co., Rock 
tord, Ill. 

Newton Mach. Tool Wks., Phila 
delphia. Va. 

Niles Tool Works, New York 


Milling Machines, Plain 

Awerican ‘Tool Wks. Co., Cin., 0. 

Aurora ‘Tool Wks., Aurora, Ind 
jement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. | 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Ilill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. 
Cincinnati, O. 

Pratt & Whitney 
Conn. 

Whitney Mfg. Co., 


Tool Co., R. K., 
Co., Hartford, 
Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Milling Machines, Universal 

Amer. Tool Wks. Co., Cinein.. ©. 

Aurora Tool Wks., Aurora, Ind 

Rement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provl- 
dence, kK. L. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

-. “wo Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. 
Cincinnati, 0 

Niles Tool Works, New York. 

Pratt & Whitney Co., Hartford, Ct. 


Tool Co., R. K., 


Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Vertical 

Bement, Miles & Co., New York 


Brown & Sharpe Mfg. Co., l’rovi 
dence, R. 1. 

Garvin Mach. 

Newton Mach. 
delphia, Pa. 

Niles Tool \.orks, New York 


Molding Machines 


The Adams Co., Dubuque, lowa. 
Tabor Mfg. Co., Philadelphia, Pa. 


New York 
Wks., Vhila 


Co., 
Tool 


Webster & Perks Tool Co., Spring- 


field, O. 


Motors, Electric 

C & C Electric Co., New York 
Crocker-Wheeler Co., Ampere, N. J 
Eddy Elec. Mfg. Co., Windsor, Ct 
General Electric Co., New York 
General Incan. Are Light Co., 

New York. 

Jantz & Leist Elec. Co., Cin... O 
Northern Elec. Mfg. Co., Madison 


Wis. 

Robbins & Myers Co., Springfield 
Ohio. 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, 0 

Western Electric Co., Chicago, Il 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 






Nut Tappers 

See Bolt and 

Oilers 

Bay State Stamping Co., Worces- 
ter, Mass 

Oi! Cups and Covers 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 

Packing, Steam Joint 

Jenkins [bros 

Patterns, Wood 

Gobeille Pattern Co., Cleveland, O. 


Nut Machinery. 


New York. 


Patent Solicitors 

Anderson & Co EB. W., 
ton, Lr ¢ 

Baldwin, Davidson & 
Washington, D. C. 

Bevans, James W., 
mA 

Copp & Co., Washington, D. C. 

Cromwell, W. H., Washington, 
a. 


Washing 
Wight, 


Washington, 


Pattern Shop [lachinery 


American Machinery Co., Grand 
Rapids, Mich. 

Baker Lros., Toledo, O 

Fay & Scott, Dexter, Me 

Phosphor Bronze Smelting Co., 


Philadelphia, VP 


Pipe Cutting and Threading 


Machines 

Curtis & Curtis Co., Bridgeport, 
Conn 

Merrell Mfg. Co., Toledo, O. 


Saunders’ Sons, D., 


Yonkers, N. ¥. 


Pipe Fitters’ Tools 
Saunders’ Sons, D., 
Standard Too! Co., 


Yonkers, N. Y¥. 
Cleveland, O. 
Pipe and Fittings 

Crane Co., Chicago, IIL. 


Planer, Jack 


Aruistrong Lros Tool Co., Chi 
cago, 11) 

Planers 

Amer. Tool Wks. Co., Cincin., O 


belmer-Kames 
jement, Miles & Co., 
Betts Mach 


Tool Co., Cin., O, 

New York 

Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Cleveland lunch & Shear Wks. 
Co., Cleveland, O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
ee 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 


larrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


Niles Tool Works, 
New Llaven Mfg 


New York 
Co., New Haven, 


Conn 

Newton Mach. Tool Wks., Phila 
deiphia, Va 

Pond Mach rool Co New York. 


Vratt & Whitney Co., tartford, Ct. 
Sellers & Co., Wm., Phiia., Da. 
Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & 
Worcester, 


Powell 
Mass. 


Planer Co., 


Planers, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa 

Planers, Rotary 

Bement, Miles & Co., New York. 

Franklin Mach. Wks., Vhila.. Pa. 

Keystone Mach Tool Works, 
Philadelphia, Va. 

Newton Mch. ‘Too! Works, Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York. 


Underwvuod & Co., H. B., Phila.,Pa. 


Presses, Hand 

limes Engineering 
F., Chicago, Ill 
Chicago, Ili 

Pratt & Whitney Co., 
Conn. 


Wks., Chas. 


Hartford, 


Presses, Hydraulic 
Bement, Miles & Co., 
Limes Engineering 
F., Chicago, Ill 
Watson-Stillman Co., 


New 
Wks., 


York 
Chas 
New York. 
Presses, Power 


Bethlehem Fdry. & Mch. 
Bethlehem, la. 


Bliss Co., E. W.. Brooklyn, N. Y. 
Perkins Mach. Co., Boston, Mass. 


Co., So. 
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Profilers 
Garvin Mach. Co., New York. 
Pratt & Whitney Co., Hartford, Ct. 


Pulleys 

American 
phia, Pa. 

Poole & Son Co., 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 

Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 


Philadel- 
Balti- 


Pulley Co., 


Robt., 


Pulleys, Speed Changing 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 


Pulley Turning and Boring Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works, 

Pumps, Hydraulic 

Elmes’ Engineering 
F., Chicago, Il. 


Chicago, Il. 
Watson-stillman Co., New York. 


Punches, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


New York. 


Wks., Chas. 


Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Cleveland Punch & Shear Wkzs., 
Cleveland, 

— & Jones Co., 


De 
m... & Allstatter Co., 
Oo 


Wilmington, 
Hamilton, 


hio. 
Perkins Mach. Co., Boston, Mass. 


Racks, Cut 
standard Gage Steel Co., Beaver 
Falls, Pa 


Racks, Tool 
New Britain Mach. 
ain, Conn. 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Reed Co., F. E., 


Reamers 

Cleveland Twist Drill Co., Cleve- 
land, 

Geometric Drill Co., Westville, Ct. 

McCrosky & Huber. Cincinnati, O. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Wks., Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Reaming Stands 
Flather & Co., Nashua, N. H. 


Recorders, Speed 
Starrett Co., L. 


Rheostats 

Cutler-Hammer Mfg. 
kee, Wis. 

General Incan. Are Light Co., 
New York. 

Riveters, Hydraulic 


Bement, Miles & Co., 
Watson-Stillman Co., 


Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Long & Allstatter Co., 
Ohio. 

Riveters, Pneumatic 

Bement, Miles & Co., 

Cleveland Pneumatic 
Cleveland, O. 

Standard Pneumatic 
Aurora, Ill. 


Roller and Ball Bearings 

Ball Bearing Co., Boston, Mass. 

Roller Bearing & Equip. Co., 
Keene, H. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 


Co., New Brit- 


Worcester, Mass. 


S., Athol, Mass. 


Co., Milwau- 


New York. 
New York. 


Hamilton, 


New York. 
Tool Co., 


Tool Co., 


AMERICAN 


Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Keystone Machine 
Philadelphia, Pa. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 

Ohio State University, Columbus, 
Ohio. 

Screw Machines, Automatic 

Brown & os Mfg. Co., Provi- 
dence, R 

Cleveland sinettes 
Cleveland, Ohio. 

Pratt & Whitney Co., 
Conn. 

Screw Machines, Hand 
sjrown & Sharpe Mfg. 
dence, R. LI. 
Cleveland Mch. 

land, 0. 
Garvin Mach. Co., New York. 
Jones & Lamson Mch. Co., Spring- 

field, Vt. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Co., Pawtucket, 


Hartford, 


Tool Works, 


Screw Co., 


Hartford, 


Co., Provi- 


Screw Co., Cleve- 


Rk. I. 

Pratt & Whitney Co., 
Conn. 

Warner & Swasey Co., 
Ohio. 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 

Cook Co., Asa 8S., Hartford, Conn. 
Screw Plates 

Carpenter Tap ® Die Co., J. M., 


Pawtucket, R. 
Card Mfg. Co., g W., Mansfield, 
Cleveland, O. 


Mass. 

Hart Mfg. Co., 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wiley & Russell Mfg. Co., 
field, Mass. 


Second Hand Machinery 


Bowler & Co., Geo. H., 
Ohio. 

Dawson, John H., Chicago, III. 

Doan & Co., J. B., Chicago, III. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchy. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works, New York. 

Reade & Co., Wm. A., Cleveland, 
Ohio. 

Prentiss Tool & Supply Co., 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, 

Shapers 

Amer. Tool Wks., Co., Cincin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O 

Flather Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works, New York. 
Perkins Mach. Co., Boston, Mass. 
Pawtucket, 


Potter & Johnston Co., 


a 
Pratt & Whitney Co., Hartford, Ct. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnati, 0. 
Shears, Power 
Bethlehem Fdry. & Mach. Co., So 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
Wks., 


Cleveland, 


Green- 


Cleveland, 


New 


Mass. 


mazoo, Mich. 
Cleveland — & Shear 
Cieveland, 
— & Ress Ce, 


a 5 Allstatter Co., 


Wilmington, 
Hamilton, 


Perkins Mach. Co., Boston, Mass. 


MACHINIST 


Shears, Rotary 

Bethlehem Foundry he Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mch. Co., Boston, Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 

Niles Tool ..orks, New York. 

Slide Rests 

Reed Co., F. E., Worcester, Mass. 

Springs 

Cleveland Wire Spring Co., Cleve- 
land, O. 

Sprocket Chains 

See Driving Chains. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridgeport, 
Conn. 

Stampings, Sheet Steel 

Automobile & Cycle Parts 
Cleveland, O 

Steel, Sheet 

Automobile & Cycle 


Cleveland, O. 
Ward & Son, Edgar T., Boston, 


Mass. 


Co., 


Parts Co., 


Steel, Machinery 

Ward & Son, Edgar T., 
Mass. 

Straightener, Hydraulic 

Bement, Miles Co., New York. 

Watson-Stillman Co., N. Y. City. 

Swaging Machines 

Excelsior Needle Co., 
Conn. 

Switchboards 


C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Boston, 


Torrington, 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 


cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick & Holloway Mach. Tool 
Co., Cincinnati, O. 
Garvin Mach. Co., New York. 
Geometric Drill Co., Westville, Ct. 
Gould & Eberhardt, Newark, N. J. 
Seneca Falls Mfg. Co., Seneca 
Falis, N. Y. 
Ww ray & Perks Tool Co., Spring 
fielc 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & — oh, Be Te 
Pawtucket, R. I. 

Cincinnait Screw te Tap Co., 
cinnati, O. 

Crane Co., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Standard Too! Co., Cleveland, O. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Threading Dies, Opening 


Errington, F. A., New York. 

Geometric Drill Co., Westville, Ct. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Pa. 


Thread Cutting Tools 

Hart Mfg. Co., Tne, Cleveland, O. 
Rivett-Dock Co., Boston, Mass. 
Tool Holders 


Armstrong 
cago, , 
McCrosky & 


Tools 


Cin 


Hartford, 


Tool 
Huber, 


Bros. Co., Chi- 


Cincin., O 


See Machinists’ Small Tools. 
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Trimmers, Wood 
a, any Co., Grand Rapids, 


ch. 
Leland & Faulconer Mfg. Co., De- 
troit, Mich. 


Transmission Machinery 

Amer. Pu.ley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & 
Ltd., New York. 

Reeves Pulley Co., 


Hunter, 
Columbus, Ind 


Trolleys and Tramways 


—— Hoisting Machy. Co., N. Y. 

City. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Pawling & Harnischfeger, Milwau- 
kee, Me 

Ww — dry. Equip. Co., Har 
vey, Ill. 

Yale & Towne Mfg. Co., New York. 


Turret Machines 


Barker & Chard M. T. Co., Cin., O 

Bradford Mach. Tool Co., Cincin 
nati, O. 

Brown & a Mfg. Co., Provi 
dence, 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

cabesiond Mach. Screw Co., Cleve 
land, O. 

Dreses, Mueller & Co., Cincin., O. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Grant Tool Co., Franklin, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach Tool Co., 
Cincinnati, O. 

Niles Tool Works, New York. 

Pearson Mach. Co., Chicago, III. 

ae 9g 4 & Johnston Co., Pawtucket, 


R 
Pratt & Whitney Co., Hartford, Ct. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 


Cleveland Twist Drill Co., 
land, O. 

Etna Mfg. Co., New York. 
Morse Twist Drill & M. Co., 
Bedford, Mass. 
Standard Tool Co., 


Cleve 


New 
Cleveland, O. 


Unions, Brass 
Nolte Brass Co., 
Valves 

See Steam Fittings. 

Vises, Metal Workers’ 

Hollands Mfg. Co., Erie, Pa. 
Parker Co., Chas., Meriden, Conn. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 


Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Vises, Wood}Workers’ 


Wyman & Gordon, 
Mass. 


Welding Machines 
Long & Allstatter Co., 
Ihio. 


Springfield, O. 


Worcester, 


Hamilton, 


Wrenches,{Drop Forged 
vee & Co., J. H., 
a 


a’. 


Brooklyn, 


Worm Hobbing, Machines 
3rant Tool Wks., Franklin, 


Worm Gearing 

—— Elevator Co., 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttail Co., &. D., Pittsburgh. Pa. 


Worm Milling'Machines 


Cleveland Mach. Screw Co., Cleve 
land, O 


Pa. 


Philade} 








